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The Casting of Small Steam Cylinders. 





BY V. HOOK, 





It is a difficult matter to cast perfectly a 
small cast-iron cylinder. The difficulty always 
lies in the moving of the port cores, due to 
the buoyant effect and force of the metal en- 
tering the mold. The writer has put up a 
21¢ x 5 in. cylinder seven times, and then only 
in part succeeded in getting a good one. The 
entire difficulty resulting from attempting to 





keep the port cores in place in shallow prints 
on the valve seat, 
there being an indi- 
vidual print for each 
core. A great many 
foundry foremen will 
not touch a small cyl- 
inder with separate 
steam-port core 
prints, as they have 
time and time again 


mga 





\ h 
~ 


XV Vj : 
AS) 


—ES 





WS 
SS 


SS - 
NT i 
So 





G 


Sh 


A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 















NEW YORK, SATURDAY, AUGUST 30, 1879. 


($3.00 per Annum. 


SINGLE OOPIES, 6 CENTS. 





dust and charcoal and glue forming a good 
blacking which will leave smooth holes. The 
cylinder is moulded and cast valve seat down, 
the vent from the port cores being taken off 
at a, a, a, Fig. 83, down through the drag and 
out at the bottom board. The vent holes 
left at the upper ends D, D, of the port cores, 
by the vent strings, should be stopped off to 
prevent the metal entering the vents. The 
surface at I, I, of the port cores is joined by 
the box to fit either up against or into recesses 
in the central core, which in either case 





should just touch them, unless the plan of 








experienced the difli- 





culty I speak of, and 
only succeeded in 
keeping the port cores 
in place by anchoring 
them with half a 
pound of nails, and 
last but not least, to 
have the machinist 
tell them the casting 





is too hard in spots ; 





due, of course, to the 
chilling around the 








nails.) Small cylin- 
ders are also very apt 
to be “dirty.” 








The writer, in his 
life, has had a great 











many small cylinders 





to make, and, experi- 
encing the troubles 
mentioned, studied 
up the plan here pre- 
sented, and has never 
had any trouble since 
adopting it. In fact, 
the moulding and 
casting of a small cyl- 
inder by this plan is 
apleasure. The plan 





consists in forming 
on the valve seat of 
the pattern one large 
print instead of three 
separate ones. This print is somewhat larger 
than the seat and ought to be nearly as deep. 
The port cores are made as usual ina box and 
pasted into the recesses of another which fits 
the valve seat print. This core is shown in 
section at a, Fig. 8, and should be deeper than 
shown to give it solidity in the print. Fig. 
4 is a face view of this core. Fig. 1 is a side 
view of the steam port core in section,a, a, a, a, 
etc., are the ends of short wires (shown in 
elevation at a, a, Fig. 2) to prevent the vent 
strings A. B. from cutting through the corners 
when withdrawn. C C in Fig. 2 shows their 
strings, and b, b, b, the stiffening wires. 
The extent of the wiring and venting of 
course depend on the size of the core. The 
writer has tried the plan of forming the three 
Port cores, and the one into which they are 
pasted in one ; but prefers making them in 
Separate boxes, and pasting them in—less 
‘rouble arising. When they are pasted in 
they should be well ‘‘ blacked.” Blacklead, 
charcoal and glue, or finely pounded coke 





pasting the port cores also into the large 
central core is adjusted. Cylinders, up to 
ten inches bore, may be successfully cast in 
green sand, clean and solid. The mold should 
not be blacked or slicked. Shrink heads 
should be placed on each flange. 

A, Fig. 5, represents the flange of a 
cylinder, and c the gate. To keep the cast- 
ing clean, cleaner gates should be used, as 
shown, a being the pouring gate, which 
should be smaller than the cleaners b!, b?, b®. 
The object of these gates is this: the gate a 
being kept full in pouring, the metal runs 
through the cut gate to b’, where it is some- 
what arrested by the change of direction. This 
gives time for any dirt in the iron to rise in 
the cleaner gate b!, and this dirt is kept at 
the top of gate b' by the height of the iron 
in the pouring gate a. 

The cleaners b? and b® act the same as b!, 
the metal finally entering the mould through 
the cut gatec. The heat of the iron depends 





of course on the iron itself, some iron run- 





ning up sharp at a less heat than others. 
By exercising care, first-class cylinders can 
be cast equal in all respects to dry sand 
castings. No bother with the port cores will 
be experienced, the openings being square 
and perfect. Several shops, building small 
engines, have adopted this plan of casting 
their cylinders with success. The vexation 
and trouble so often caused by attempting to 
set small, frail port cores on the same plan as 
larges ones, will be done away with by this 
plan, and I give it to your readers trusting it 





may be of service to a few, at least. 





opposite direction from which it did before 
the eccentric was moved.” He followed 
these directions, found the new position, and 
cut the key seat, and the result according to 
his way of expressing it was, ‘‘she didn’t 
reverse worth ad—m.” I drew a little sketch, 
(Fig. 6), and as the engine ran as per arrow 
E., D. being the crank-pin, and the valve stem 
being coupled direct to the eccentric rod, A 
was the position of the eccentric. He placed 
one leg of the calipers at a, (first mark) and 
with the other found the point b directly 
opposite, or the center as per directions, 
marked it and moved 
the eccentric from 
mark a, to corres- 
pond with mark b. 
Of course the engine 








wouldn’t run, the 








eccentric being just 
twice the lap and 
lead out: C being the 
position of the eccen- 
tric then, and C’ its 
center line. It is 
plain that the correct 
position of eccentric 
to run opposite, or 
in the direction of 
arrow F is B, B? its 
centerline. A simple 
way, ‘‘by the way” 
of getting at the posi- 
tion of the eccentric 
to run in an opposite 
direction, when the 
chest cover cannot 








easily be removed, is 
to put the engine on 
the center, make a 
mark on the valve 
stem flush with the 
gland, and turn the 
eccentric till this 
mark reappears at 
the same position. 
Of course the cor- 
rectness of the new 
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C, 





A machinist, who was in my employ at one 
time, stopped me the other day, saying he 
had got ‘‘stuck” on a job. He had been 
overhauling an engine in a manufactory, and 
owing to certain changes, it was necessary to 
run the engine in the opposite direction. 
Being a trifle at sea on this part of the change, 
he consulted Roper’s ‘‘ Hand book on Land 
and Marine Engines,” when on page 131 he 
found the following :—‘‘ How to reverse an 
engine. * * With acold chisel or center 
punch, make a mark on the engine shaft, 
and make a corresponding one on the side of 
the eccentric at the same point. , Place one 
point of an outside calipers on the mark on 
the shaft, and with the other point find the 
center of the shaft ; here, also make a mark. 
Now move the eccentric round on the shaft 
in the direction in which the engine is desired 
to run, until the mark on the hub of the 
eccentric is brought parallel with the last 
mark made on the shaft, then make the eccen- 





tric fast, and the engine will move in the 


position depends on 
that of the old. 

Why is it that Mr. 
Roper should write, 
and let go uncorrect- 
ed, so unpardonable 
a mistake? Of what 
good is his 30 years 
of experience (?) to 
himself or any of his readers, when the result 
in so small a matter as the position of an 
eccentric, ends in a wrongly located key-seat 
for an eccentric and profanity ad libitum. 


RB’ 
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One unmistakable indication of the esti- 
mation in which the AMERICAN MACHINIST 
is held is the steady and increasing demand 
for back numbers through the news trade, 
and from subscribers, proving that the articles 
contained in it are of permanent value to 
practical men. We receive frequent calls for 
all the numbers thus far published, and for 
Monitor binders, which is a very clear evidence 
that the paper is not only read, but carefully 
preserved for future reference. 

This is our twenty-ninth issue, and a file of 
the AMERICAN MacuiInist from the com- 
mencement forms a very convenient and 
useful machinists’ library. We shall here- 
after publish an index at the end of every 
volume. 
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New Double Cylinder Steam Fire Engine. 


We present on this page an illustration of 
the Double Cylinder Steam Fire Engine, 
manufactured by the Clapp & Jones Manu- 
facturing Company, of Hudson, N. Y. 

The pump is of novel construction, and is 
so arranged that by taking off the heads 
(which can be done in less than ten minutes), 
the valves are taken out at the same time, 
making it very convenient for repairs or 
cleaning out, if either is required. The ar- 
rangements and proportions are such, and the 
displacement by the plunger so large in pro- 
portion to the space at the ends of the pump, 
that water can be lifted to a very great height. 
The pump is made entirely of composition | 
(copper and tin), with no iron parts to rust, 
and is so constructed as to require no leather 
packing or springs. By introducing the water 
in the center of the front head, there is the 
advantage of an equal distribution of the | 
water through the annular space to all sides | 





the question is not, Where in the country is it | 
used ? but rather, Where in the country is its | 
use not common? In this we have set an) 
example that the older countries are follow- | 
ing to such an extent that we may soon be | 
following them. Common as is its use, it | 
possesses one quality which is not possessed | 
by any other cut-off, but which is always | 
ignored by those opposed to its use. This} 
quality may be defined as its capability to | 
take care of a large temporary increase of | 
load, whereby the necessity for the use of a | 
large cylinder is obviated. Admitting that | 
the + cut-off is the best in point of economy, 

(not that we believe it 8o demonstrated, but to 


| get on common ground), if we have such 


exact construction and condition of engine, 
load, and steam pressure coupled with the + 
cut-off, as to present at all times a perfect | 
equilibrium, it would need no demonstration 
that the fixed cut-off—being equal in action, 
was equal in efficiency to the automatic. In | 
fact, the latter operating through the prin- | 


'economy of the latter. 
| the fixed cut-off cylinder is constantly doing 


allowed for, and occasionally the 75 pound 
steam gets down to 60 pounds. But he must 
provide for doing all the work with this de- 
creased pressure. If he proposes to use the 
fixed cut-off at } stroke the cylinder capacity 
must be increased 60 per cent; that is he 
must permanently make the cylinder 60 per 
cent. larger than he wants, to meet temporary 
conditions existing perhaps one.tenth of the 
time. As previously remarked, the automatic 
cut-off provides for this temporary increase 
of load and decrease of pressure, permitting 
the use of a cylinder best proportioned for 
the general work. 


tenths, while from the unavoidable dis-pro- 


/portion existing in the former, its best 


economy would hardly equal the poorest 
Since the piston of 


60 per cent. more useless work against the 
pressure of the atmosphere than the auto- 


The result would be the | 
fixed cut-off would work at its best economy | 
one-tenth of the time, and the automatic nine- | 


ure of the atmosphere on its upper surface. 
There has been done in this cylinder 12,000 
foot pounds of useful work, 6,000 foot pounds 
of which have been done on expansion. If, 
in like manner, the weight is removed from 
the large piston it will stop at two feet from 
the bottom, and there will have been done in 
the large cylinder 8,312 foot pounds of useful 
work, 2,312 having been done on expansion, 
All the work possible under the conditions 
has been done in each cylinder, and while 48 
per cent. more work has been done in the 
small cylinder than in the large one, 60 per 
cent. more steam has been used in the large 
| one than in the small one. In the one instance 
| the steam has been expanded from full boiler 
| pressure, while in the other it has been wire- 
‘drawn to suit the load. This illustration is 
| simply an exaggeration of the practical oper- 
| ation of the two mechanical systems of expan- 
‘sion. An investigation will satisfy the most 
| skeptical that for all the ordinary uses to 





of the pump cylinder and valve chambers, | ciples of its construction would become to all 


making a very free water course to the valves. 
The pump is double acting, and both ends | 
are alike, so that the valves from one end will 
fit perfectly in the other. 

The boiler has great steaming capacity, and 
is provided with a peculiar arrangement for 
the circulation of the water, which is of the 
highest importance in boilers that operate so 
quickly, and are required to make so much 
steam in so small a space as is necessary in 
steam fire engines. The boiler is so con- 
structed that every part can easily be reached 
in case repairs are needed. These boilers are 
claimed to bear the strongest firing without 
the least danger of overheating, and to make 
all the steam that can be used, working with 
an open throttle while doing the hardest pos- 
sible work. 

These engines are so arranged that the 
center line of pressure comes in the center of 
the frame work, giving the greatest strength 
with the least weight of material. The whole 
construction of the engine is simple, there- 
fore they are not liable to get out of repair, 
and do not require an engineer so well skilled 
as more complicated machines. 

According to the official report of the very 
thorough trial of steam fire engines at the 

Yentennial (lasting four days), this engine 
made the best record. On page 279 of this 
report we find the following, viz. : 

*“Clapp & Jones’ engines, Nos. 7 and 11, 
made the best record, and were the only 
ones, except Nos. 2 and 6, that went through 
all the trials without an accident sufficiently 
serious to interrupt their regular work. 
These (Nos. 7 and 11) are, in most respects, 
the strongest engines and the most perfect in 
detail and finish. It is also quite clear that 
No. 7 is superior to all others in nearly every 
point that concerns the making up of a good 
steam fire engine.” 


ape 


Automatic, Versus Fixed Cut-Offs, 


BY F. F. 


HEMEN WAY. 


A recent writer on this subject characterizes 
the automatic cut-off engine as ‘‘ a folly and 
a fallacy.” ‘‘A fortified popular delusion 
sufficiently great to be a national loss and dis- 
grace.” The writer lays down the proposition 
that ‘‘the economic point of cut-off is an un- 

varying point in all ordinary engines, and 
nearly so in all engines.” This point he fixes 
without reference to conditions at } stroke. 
His conclusions that 1} atmospheres is the 
most economical pressure for condensing 
engines, and that ‘‘ there is no gain by attach- 
ing a condenser to a true high-pressure engine, | 
but generally there is a loss,” are certainly at | 





intents ‘‘ fixed,” and hence the exact mechan- 
ical equivalent of the former. Unfortunately, 
however desirable such a condition might be, 
it is precisely what does not obtain in practice. 
Practically speaking, two of these elements, 
viz., work and steam pressure, are fluctuating 
quantities. 


| -“e 
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‘matic. But this is not all. This increase in| which the stationary or portable engine is 
| cylinder capacity means an increase of 30 per | put, the employment of the automatic system 
jcent. of internal radiating surface, to say | permits the use of a much smaller cylinder 


nothing of alike increase of external surface. | for the same work, thereby reducing the in- 
It also means an increased loss in friction, in| evitable loss from condensation, back-press- 
clearance, and in back-pressure above atmos- | ure, clearance, and friction to the minimum. 
phere, and frequently results in wire-drawing, It is designed to deal with extremes of 





DovUBLE CYLINDER STEAM FIRE ENGINE. 


change disturbs the equilibrium, and some- | 
thing must bedone to restore harmony. Just 
here the vital difference in the two systems | 
becomes apparent. If we use the fixed cut- | 
off we must wire-draw the steam in a greater | 
or less degree to effect this harmony. If, on | 
the other hand, we use the automatic cut-off, | 
we effect a corresponding harmony by admit- 
ting steam for a longer or shorter proportion 
of the piston stroke. The fundamental prin- 
ciples of the two systems being so plain we 
ought to be able to trace the effects of their 
practice. The engineer in designing or re- 
commending a steam engine for any specific 
service, first ascertains the work required of | 
the engine. He will, in the great majority of | 
cases, be able to determine with reasonable 
exactness what this will be for perhaps nine- 
tenths of the time, but he must provide for 
doing more work for the balance, say one- 
tenth of the time. Perhaps there is a long 





line of shafting to be started up promptly on | 


profitably employed from } cut-off, since the 
terminal pressure would be so low that the 
steam would be cooling the cylinder after it 
had ceased to do useful work. The results 
do not obtain with the automatic cut-off be- 
cause the capacity of cylinder has not been 
increased, and because the steam has been 
expanded from boiler pressure. - To make 
this plain let us borrow an illustration from 
the writer referred to, only assuming to dress 
it a little plainer for the more humble occasion. 
Take two cylinders of indefinite length and 
of such diameters that their areas shall equal 
100 in. and 400 in. respectively. Let these 
cylinders be open at the top, and fitted with 
pistons, the weights of which are exactly 
balanced, and load each piston witha weight 
of 6,000 Ibs. If now steam from the same 
boiler is admitted under each piston until the 
weight shall have been raised one foot, there 
will be under the small piston 60 Ibs.+- the at- 
mosphere= 75 lbs. per sq. in., and under the 


variance with nearly all modern practice. | cold mornings; an elevator to be run for a | large one 15+the atmosphere = 301bs per sq. 


Leaving these for the present the automatic | few minutes during the day; some extra ma- | in. 
chinery which is only occasionally used, ora | 


cut-off is fair ground for discussion, espe- | 
cially since this writer does not profess to have | 
arrived at his conclusions through actual | 
experimental knowledge. The horizontal | 
automatic cut-off engine may be said -to be | 
the typical engine of this country. It has} 
certainly passed beyond the qualities of a 
novelty. It may better be said, it is| 
the settled conviction of twenty years’ | 
experience. If it is a ‘‘ disgrace” it | 


Assuming perfect conditions, and _re- 
finements in calculations, which would not 


foundry blower to be run for an hour or two | materially change the comparison, there has 


once or twice a week. Let it be whichever 
of these it may, or something else, in nine 
cases out of every ten he must provide for 
doing in an emergency at least 30 per cent. 
more than the ordinary work. Of course, 
he has based his calculations upon a certain 
boiler pressure, and while he can rely upon 
this for a very large proportion of the time, 


certainly is a ‘national disgrace,” since | fires must be cleaned and a little carelessness 





been so far the same useful work done in 
each cylinder, but the large one has used 60 
per cent. more steam than the small one. 

If no more steam is admitted we may see 
how much more work may be done in each 
cylinder on expansion. If the weight is 
gradually removed from the small piston it 
will stop at five feet from the bottom, all the 
weight having been removed, and the press- 


Manifestly, either suffering a|to such an extent that expansion cannot be | temperature—admitting steam at the highest 


practicable temperature, 
or pressure, and releasing 
it at the lowest. Since 
the little useful effect we 
get in the cylinder of the 
steam engine results from, 
and is in proportion to 
these extremes of temper- 
ature, it needs no demon- 
stration that in this res- 
pect it is a move in the 
right direction. 
———__,+pe—_—- 


There are many com- 
bustible dusts, which are 
very dangerous. Zinc 
dust is imported in con- 
siderable quantities for 
use in certain branches of 
industry. It is a gray 
powder, and extremely 
fine. Great care should 
be taken to keep moisture 
away from it, for when 
moisture comes in contact 
with it it will readily oxi- 
dize—a process which is 
attended by a great rise 
in temperature—and the 
hydrogen gas which is 
liberated may take fire. 
This has often been the 

true cause of apparently mysterious ship and 
factory fires. Dry coal dust in mines will 
readily explode when ignited. These sources 
of disaster are not properly guarded against 
in America. It would be difficult to free 
mills and factories from the dusts that are 
constantly generated inside them, But they 
might be ventilated by strong air currents to 
carry off all the dust. Keep workmen from 
lighting their pipes and keep lamps and gas- 
lights out of the building. A match, a lan- 
tern, sparks produced by friction, any source 
of fire may produce a disastrous explosion. 


—— ope 


Of Bessemer steel, the annual product in 
1878 was 1,874,278 tons, worth at the place 
of manufacture something like a hundred 
million dollars. Of these establishments there 
are as yet more in Great Britain than in any 
other country. The next greatest number is 
in the United States, after which come, in 
the order of the extent of their product, 
Belgium, Germany, France, and Sweden. 
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It is stated that arrangements are in pro 
gress, and will shortly be completed, for 
lighting the entire Capitol at Washington 
with electric lamps of late invention. The 
apparatus is now being put in the building, 
and it is contemplated to place upon the 
summit of the dome very strong lights, with 
a view of experimenting in regard to lighting 
extended areas of a city from elevated points. 











\e 4\w 


nf FF Oo ee OS UPS. Ue 


no & ®R 


ro 
or 
on 


g, 
he 
th 
ng 


ts. 





Avavust 30, 1879.] 


AMERICAN MACHINIST. 





3 








An English journal frankly gives credit to 
American genius for at least fifteen inventions 
and discoveries which, it says, have been 
adopted all over the world. These triumphs 
of American genius are thus enumerated : 
First, the cotton gin; second, the planing 
machine; third, the grass mower and grain 
reaper; fourth, the rotary printing press; 
fifth, navigation by steam; sixth, hot air or 
caloric engine; seventh, the sewing machine; 
eighth, the india rubber industry; ninth, the 
machine for manufacture of horse shoes; 
tenth, the sand blast for carving; eleventh, 
the gauge-lathe; twelfth, the grain elevator; 
thirteenth, artificial ice manufacture on a 
large scale; fourteenth, the electro-magnet 
and its practical application; fifteenth, the 
composing machine for printers. 





ee 
Trials of the Hancock Inspirator. 


An elaborate series of trials of the Hancock 
Inspirator was made by PARK BENJAMIN’S 
ScrENTIFIC EXPERT OFFICE, to obtain data 
for Appleton’s Cyclopedia of Applied Me- 
chanics (see pages 170 to 173 of No. XIV,) 
at the factory of tlte company, in Boston, in 
May last. The experiments were conducted 
by Richard H. Buel, C. E.; and the report 
is as follows : 


REPORT. 


The Hancock Inspirator differs in some im- 
portant respects from the instruments com- 
monly classed under the head of injectors. 
It consists essentially of a lifting-jet and lift- 
ing-nozzle, combined with a forcing-jet and 
force-nozzle or injector, steam being admitted 
to both of these nozzles whenever the in- 
spirator is in operation, to deliver the supply- 
water to the furce-nozzle, and to force it 
through this nozzle into the boiler. Although 
both the lifting and force-nozzles are fixed, 
their proportion one to the other is such that 
the inspirator requires no adjustment for 
changes in steam-pressure or water-supply, 
the waste-valve being kept closed while the 
instrument is in operation, except at the time 
of starting. The sectional view of the 
stationary inspirator, Fig. 2428, will serve to 
explain the action of the instrument. Inthis 
figure, A is the steam-supply pipe, connected 
to the steam-space of the boiler ; B is the 
water-supply pipe; and Cis the feed-pipe, to 
which is connected an overflow or waste-pipe 
With waste-valve, these latter connections not 
being shown in the figure. _D is the lifting- 
jet, # the lifting-nozzle, G the forcing jet,and 
H the force-nozzle. This latter nozzle is 
somewhat analogous to the combining-tube 
of an ordinary injector. F and J are stop- 
valves, the first controlling the admission of 
steam to the forcing-jet, and the latter deter- 
mining the course of the water delivered by 
the lifting-jet. The action of the inspirator 
can perhaps be most simply explained in con- 
nection with a description of the manipula- 
tion required to start the instrument. In the 
figure, the inspirator is represented in oper- 
ation; but when it is not working, a steam- 
valve in the pipe A, not shown, is closed, as 
is also the valve F, while the valve J and the 
waste-valve are open. Opening the valve in 
the steam-supply pipe A, steam is admitted 
to the lifting-jet D, drawing water through 
the supply-pipe B, and discharging it through 
the lifting-nozzle Z, valve J, waste-valve, and 
overflow-pipe. As soon as water issues from 
the overflow-pipe, the valve J is to be closed, 
When the supply-water will pass through the 
force-nozzle H, and will escape at the over- 
flow. The valve F is then to be opened, by 
moving the lever K one quarter turn, and 
the waste-valve is to be closed, when the water 
lifted and delivered to the force-nozzle H will 
be forced into the boiler by the steam issuing 
from the forcing-jet G. If the water-supply 
1s to be varied, this can be effected by par- 
tially closing a valve in the supply pipe B 
without throttling the admission of steam; 
or both the steam and water may be throttled 
if desired. In practice, however, the delivery 
18 varied by throttling the water-supply. 
Whatever changes of adjustment are made, 
whether of steam or water-supply valves, 
Within the capacity of the inspirator, the 
i1itrument will continue in operation with 
the waste-valve closed. In this respect the 


inspirator differs materially from fixed-nozzle 
injectors, which cannot be operated with the 
waste closed, under the conditions recited 
above. 

The principle of the locomotive inspirator, 
Figs. 2429 and 2430, is the same as that of 
the stationary inspirator just described, but 
the arrangement is such that all the operations 
of starting and stopping can be performed 
by the movement of a single lever; and the 
instrument is self-contained, being ready for 
attachment without the use of additional 
valves. A slight movement of the starting- 
lever admits steam to the lifting-jet. When 
water issues from the overflow, a further 
movement of the starting-lever closes one of 
the valves, thus turning the supply-water 
through the force-nozzle, admits steam to the 
forcing-jet, and closes the waste-valve, thus 
starting the instrument. In attaching this 
instrument toa locomotive, it is usual to place 
a ‘ lazy-cock ” in the supply-pipe, by means 
of which the engine-runner can control the 
water-supply without changing the position 
of the starting-lever. 

In the tests made with the inspirator, both 
forms, as described above, were tried, the 
size of the instruments being No. 30, this in- 
dicating that the smallest diameter of the 
force-nozzle was 0.30 of an inch. This 
dimension was carefully checked by measure- 
ment. But one inspirator of each form, loco- 
motive and stationary, was used in the experi- 
ments, and no changes of any kind were made | 
tn them during the trials. Some of the results | 
of the trials are contained in Tables VII. and | 
VIII., and the manner of obtaining the quan- | 
tities in the several columns will be briefly | 


detailed. | 
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water-pressure were meas- 








immediately before the trial, and were certified 
to be correct. The temperature of delivered 
water was measured by a thermometer in- 
serted in the delivery-pipe, close to the in- 
spirator. All the thermometers used in the 
tests were made by Huddleston of Boston, 
and were carefully tested. In determining 
the temperatures at maximum and minimum 
delivery, the water was forced into the boiler 
furnishing steam to the inspirator, and the 
results in Table VIII. and in column 9, Table 
VII., were determined under the same con- 
ditions. The boiler used in the experiments 
was of the sectional variety, and quite small, 
the grate-surface being only 6.25 feet. Con- 
siderable difficulty was experienced in main- 
taining the steam-pressure steady when forc- 
ing water into it by the inspirator that was 
being tested, so that, in the capacity experi- 
ments, the results of which will be found in 
columns 2 and 8, Table VII., the delivered 
water was run to waste, being throttled in 
the delivery-pipe until the water-pressure was 
equal tothat of the steam supplied to the in- 
spirator. The use of so small a boiler, apart 
from its inconvenience, was decidedly unfa- 
vorable to the performance of the inspirator, 
as considerable water was entrained with the 
steam, owing to the severe drain upon the 
boiler. To determine the quantity of water 
delivered by the inspirator, the supply-water 
was drawn from a tank which was supported 
upon platform scales, and the time required 
to deliver a given weight was measured by a 
stop-watch, the experiments being repeated 
several times, at each pressure, in order to 
check the results. The vacuum in the supply 
pipe was measured by attaching a vacuum- 
gauge to a short supply-pipe immersed in 
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water, and nearly closing the water-supply 
valve. The highest admissible temperature 
of supply-water was measured by a thermom- 
eter placed in the supply-pipe, close to the 
inspirator, the supply-water being lifted from 
a barrel, and its temperature being regulated 
by mixing hot and cold water in the supply- 
pipe. The accuracy of this method of trial 
was also checked by gradually heating the 
water in the barrel until a point was reached 
at which the inspirator would no longer work. 


TABLE VIII. 


| Highest Temperature admissible for Supply- 


Water, lifted 2 Feet, by the Hancock Sta- 
tionary Inspirator, No. 30. 











| 
Pressure of Steam Highest | anbers Water, 
supplied to In- | Temperature of | when Supply- 
spirator and pres- Supply-Water Water is at the 
sure against admissible in | highest admissi- 
which Inspirator | fahrenheit de- |ble Temperature. 
delivers water. grees. Fahrenreit de- 
Lbs, per Sq. In. grees, 
1 2 3 
15 130 170 
20 134 175 
30 142 174 
40 142 212 
50 143 222 
60 148 r 236 
80 143 240 
90 142 250 
100 142 246 
110 142 264 
120 142 262 
130 142 276 
140 143 272 
150 144 280 








ured by gauges made by the Crosby Steam | 
Gage and Valve Company of Boston. These | 





gauges were tested by their manufacturers | 








In some further trials of this inspirator, on 
June 11 and 12, 1879, lifting-jets and nozzles 





of different proportions were used, with the 
following results: At a steam pressure of 50 
lbs. per square inch the maximum tempera- 
ture of supply water admissible was 151°; at 
60 Ibs., 146°; 80 Ibs., 147°; 90 Ibs., 145°; 100 
Ibs., 148°; 110 Ibs., 144°; 120 Ibs., 146°. Ex- 
periments were also made at different rates 
of delivery, and it was found that the maxi- 
mum temperature admissible for the supply- 
water was practically the same whether the 
inspirator was working with a minimum or 
maximum delivery. 

In addition to the experiments already de- 
scribed, the results of which are contained in 
Tables VII. and VIII., other trials were 
made, which are detailed below. 

Delivering water against a pressure equal 
to that of the steam, the temperature of sup- 
ply-water being 69°, and the lift 2 feet, the 
lowest pressure at which the inspirator would 
start was 12 lbs. per square inch with a free 
supply, and 9 Ibs. with the supply throttled. 
Once started, and delivering under a free 
discharge, the inspirator continued to work 
as long as there was any indication of press- 
ure on steam gauge. Delivering against a 
water-pressure of 5 lbs. per square inch, the 
inspirator continued to work unti) the steam- 
pressure was reduced to 1 Ib. 

Experiments were also made to determine 
the time in which the inspirator could be 
started, when both the instrument and the 
supply-pipe were heated by allowing steam 
to flow through for a short time. With the 
stationary inspirator, lifting water from 2 to 
3 feet, allowing steam to flow through, and 
then starting the instrument at once, with- 
out closing the steam-valve, the time re- 
quired to start was 164 seconds when the 
temperature of the supply-water was 116°, 
and 6} seconds when the temperature of the 
supply-water was 76°, the steam-pressure be- 
ing 95 Ibs. per square inch, and the water- 
pressure the same. 

Using the locomotive inspirator, with a 
lift of 34 feet, steam-pressure of 125 lbs. per 
square inch, water-pressure 160 Ibs., and 
supply-water 70°, the time required to start, 
after heating the instrument and supply- 
pipe as hot as the steam could make them, 
was 2 seconds. With a lift varying between 
2 and 3 feet, and a steam and water-pressure 
of 95 lbs. per square inch, it was found that 
the inspirator would start promptly (not a 
single failure occurring) with supply-water 
heated to the highest temperature admissible 
for regular working. At these moderate 
lifts it was found that the water could be 
taken by the lifter, and discharged at the 
waste orifice, at much higher temperatures 
than were admissible for the operation of the 
inspirator—the temperature of the supply- 
water being raised to 195° without sensibly 
affecting the prompt action of the lifter. 

A number of trials were made to determine 
the amount of water wasted in starting the 
locomotive inspirator, and the average was 
1.15 U. S. quart. 

The stationary inspirator was fitted up 
with asupply-pipe having considerable flexi- 
bility by reason of two right-angled bends, 
and attempts were made to stop the operation 
of the instrument by striking and jarring the 
supply-pipe, the steam and water-pressure 
being 130 Ibs. per square inch, and the lift 3 
feet. After extraordinary exertions, the jet 
was broken in a single instance, and the in- 
spirator stopped, but only by straining the 
connections to such an extent that it was 
considered unsafe to repeat the experiment. 
The supply-pipe was jarred by heavy blows 
applied at various points, without affecting 
the operation of the inspirator. 

The results of the experiments in Table 
VII. show that the inspirator requires no ad- 
justment for changes in steam-pressure and 
water-supply; and a further experiment was 
made by simultaneously reducing the steam 
and water-pressure from 150 to 214 Ibs. per 
square inch, keeping the waste-valve closed, 
without adjusting either the steam or water- 
supply. This experiment affords additional 
proof in regard to the adaptability of the in- 
strument to varying conditions of pressure. 

After completing the experiments already 
described, the stationary inspirator was con- 
nected 25 ft. above a tank, and was started 
with a steam-pressure of 50 Ibs. per square 
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inch, delivering against an equal water-press- 
ure. The water-pressure was then increased 
to 80 Ibs. per square inch before the inspira- 
tor ceased to work. The temperature of the 
delivered water in this experiment was 156°. 
Again starting the inspirator at 25 feet lift, 
the steam and water-pressure of 50 Ibs. per 
square inch, these pressures were gradually 
reduced, and the inspirator continued to op- 
erate as long as there was any indication of 
pressure in the steam-gauge, the water-press- 
ure being 214 Ibs. per square inch. 

The inspirator is sometimes used to elevate 
water into tanks, using the lifting jet only. 
With a lift of 2514 ft., the temperature of the 
delivered water was only increased from 70° 
to 83°. 

ixperiments were also made upon the ease 
of starting the inspirator at a lift of 25 ft. 
With the inspirator and supply pipe at ordin- 
ary temperature, the time required to lift the 
water was 103 seconds; and to start the in- 
strument, the steam and water pressure being 
50 Ibs. per square inch, the time required 
was 214 seconds, The inspirator and supply 
pipe were then heated by blowing through, 
and water was lifted in 48} seconds, These 
trials, together with those made at low lifts, 
previously detailed, show the remarkable 
promptness of the instrument in starting, 
under all conditions within its capacity. 

The lifting-jet used in these experiments 
was proportioned for a steam pressure of 60 
Ibs. per square inch; and to show the range 
of this jet, after the inspirator had been 
started on a 25-ft. lift, the steam and water- 
pressure were simultaneously increased to 80 
Ibs. per square inch before the jet broke. 
Reducing the lift to 24ft., the steam pressure 
required to start against an equal water 
pressure was 45 lbs. per square inch, and the 
range was considerably increased, the steam 
and the water pressure being varied to 100 
Ibs. per square inch before the jet broke. 
With a lift of 24 ft., and steam and water 
pressure of 50 Ibs. per square inch, the water 
in the supply pipe was heated to 117° before 
the inspirator ceased to work. 

On June 11, 1879, some experiments were 
made with a stationary inspirator, No. 20, 
at higher lifts than had been previously em- 
ployed. The lifting-jet used was propor- 
tioned for a steam pressure of about 60 Ibs. 
per square inch, at a maximum lift; and the 
results of the trials are appended. For a lift 
of 26 ft. 7 in. the steam pressure required to 
start the inspirator was 60 Ibs. per square 
inch, and the time employed in starting was: 
From time of opening steam valve to lifting 
water, 10 seconds; and from time of opening 
steam-valve until inspirator was in operation 
with a water-pressure equal to that of the 
steam, 38 seconds. After the inspirator was 
started the water-pressure was increased to 
95 Ibs. per square inch, the steam-pressure 
being 60 Ibs. before the jet broke. The lift 
was then increased to 27 ft., and the inspir- 
ator lifted water in 11 seconds with 63 Ibs. 
of steam, and delivered water against a press- 
ure equal to that of the steam in 523 seconds. 
The water-pressure was then increased to 95 
Ibs. per square inch before the jet broke; 
and to show the range of this particular lift- 
ing-jet, the steam and water-pressure were 
simultaneously reduced to 10 Ibs. per square 
inch, and then increased to 70 lbs. before the 
inspirator ceased to operate. 


——-—-—__—_ 


In the manufacture of a gun barrel the 
process has changed somewhat at the Spring- 
field Armory since 1861. Then an iron 
*scalp,” 18 inches long, 6 inches wide, 1¢ an 
inch thick, and weighing 10 pounds, was 
thrown into a furnace, heated, and curved in 
a rolling machine. It received only two 
welding heats, but was changed many times 
from the furnace to the rolling machine, or 
until it was rolled to the proper size and ex- 
tended to the length of the barrel. In the 
rolling process a cavity was preserved with 
different sized steel rods. While hot, the 
barrel was passed on a rod into a straighten- 
ing machine, afterwards annealed, cone- 
seated, bored, turned, ground, milled, rifled, 
and polished. Now the workmen start with 
a steel bar eight or ten feet long and about 
one inch in thickness ; cut it into pieces six 
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or, eight inches long, bore each piece, pass 
them into a furnace on a rod, then into the 
rolling-machine, and proceed as in the old 
process.— Holyoke Manufacturer. 
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Scraped Surfaces. 


BY CHORDAL. 

Scraping is so common a thing in most 
shops that nine out of ten machinists will 
hardly believe that the tenth man don’t 
know anything about scraping, and still is a 
machinist. It is true, however, that many 
machinists work for years and never come 
into contact with what we know as scraped 
work. They don’t know why it’s done, or 
how it’s done, and they don’t care. Still, 
they are machinists, and good ones often, 
though they may never have handled a 
scraper, aifd don’t know anything about 
lead lapping, or case hardening, or hand- 
reaming, etc., andsoon. They fulfill their 
mission upon earth in their own way. These 
boys would do well, however, to. post up 
on the subject, and may then be able to ful- 
fill their mission in a manner a little more 
satisfactory to themselves and their patrons. 
There is one villainous practice followed in 
some shops which goes by the name of 
scraping: For instance, a man has an odd 
pulley to turn, he finds it as hard as blazes, 
and has to re-set his tool two or three times, 
even on the finishing cut. This leaves a 
bad looking job, and he takes a square- 
ended scraper and gouges at it awhile, and 
finally takes it from the lathe—a worse look- 
ing job than our grandfathers used to do 
when they depended on hand tools alto- 


No matter how nice your planer is or 
how nice your iron is it will always do work 
which is not flat. They all do it. 

Now, about this new planer you are build- 
ing: If you let it go that way, it won't be 
true at all, and it won’t wear any truer be- 
cause the high spot, while it is wearing 
down, will wear a groove in the saddle. 
More than that, if there is one spot, there is 
probably 2 dozen, and, as the wear is all 
concentrated on these little lumps instead of 
the whole broad surface, as it should be, 
your planer will soon wear out. Now sup- 
pose you do as the heathen do, and use oil 
and emery, and grind the saddle to the rail. 
Do you straighten it? Not at all. You 
grind off some high places, it is true, but 
your grinding is operating at points where 
there are no spots; so you really make the 
job crookeder than it was before. 

You get a uniform color on the job and it 
really bears all over, but that is all you can 
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say. Besides that, you have bedded the 
emery into the iron and never can get it out, 





gether. 

Look up at the line shaft 
and see such a pulley. It is 
six inches face, but is scraped 
full of hollows, so the belt 


and the thing will grind forever, that is till it 





bears on a lot of rings which 
are not equal to a four-inch 
face pulley. 

There is a better way of 
getting around a hard pulley 
job, and though it bears no 
relation to scraped work it 
will be well to mention it 
here. It is known as the 
coarse feed plan, a plan, by 
the way, which is never 
adopted in shops that don’t 
know anything about scrap- 
ing. Get the pulley roughed 
off—clean and in good shape 
as possible. Then, instead of trying to worry 
a pointed tool across it to finish with, put 
in a broad, slightly rounded, square-nosed 
tool, the same as you would use for a water 
cut on wrought iron, only broader. Set the 
feed at four to the inch, run slow, and this 
tool will get through its work before it has 
time to think about getting dull. The tool 
should be a spring neck tool to prevent goug- 
ing. 

Besides pulley work, these scientific 
‘*scrapers ” use the same tool on any kind of 
face work they want to get a polish on. It’s 


a fraud and won’t compare with work done | 


with the proper lathe tools, of which more 
hereafter. This tenth man sometimes sees a 
new planer, or something which has scraped 
surfaces upon it, and he thinks it is awful 
nice, but is under the inpression that it is all 
done for looks. Not a bit of it ; see here: 
Suppose you are building a planer; you 
plain up the cross rail as nice as you know 
how, and you do the same with the saddle. 
The angles are all right and you know they 
will fit; but when you come to put the work 
together you find the saddle rocks. It stands 
on legs and don’t bear all over as it should 
do. You give it a rub and find a shiny 
spot on the rail where it is high. That shows 
at once that your shop planer is liable to 
make crooked work. It don’t make any 
difference why it did it, whether because it 
was crooked itself or because there was a 
hard spot in the iron, or because one of the 
trip-hammers out in the blacksmith shop 
shook the planer, or what not, you see it did 
do it, and more than that, it will always 
do it. 
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wears out, which will be very soon. Another 
thing; when a job wears into bad shape you 
say it ‘‘cuts.” What is ‘“‘cutting ?” It is 
simply deep scratching in wearing surfaces, 
and always in the direction of the wearing 
motion. When a surface gets cut a little it 
will soon get worse for the oil will not dis- 
tribute itself over the surfaces nicely, being 
confined and guided too much by the groove 
formed by cutting. A planer produces a 
surface formed of fine grooves running in 
the direction of the wearing motion. In the 
case of our planer rail, so would grinding, 





| and so would drawfiling. In short, by either 
| plan, the ‘‘cutting” process of wear would 
| be given a good start before the machine is 
| even finished. 

In fact, we have a job half done, it is not 
| Straight and true, and the tool marks run in 
| such a direction as to prevent the distribution 
| of oil, while we want a true job which will 
| have good surface contacts so as to wear well; 
and we want any scratches there may be to 
run in such directions as to aid the distribu- 
| tion of oil instead of preventing it. Scraping 
|is the thing we want. This article don’t go 
‘into the modus operandi of scraping, but is 
| simply intended to point out the importance 
|of the operation. A scraper is simply a tool 
for reducing high parts, and at the same time 
removing the tool marks and substituting 
|little oil-distributing channels running in 
| every conceivable direction. 

Scraped surfaces of proper size and prop- 

erly lubricated will never wear out and they 

| will slide like glass on velvet. Scraping is 

not for looks, but it looks good after all when 
you know that it 7s good. 








Improved Hydro-Extractor. 


The machine illustrated herewith is known 
as Tolhurst’s Hydro-Extractor, and is of 
value to mills making cotton, linen and 
woolen fabrics, as well as to laundries and 
dying works. It is manufactured by the in- 
ventor, W. H. Tolhurst, Troy, N. Y. 

The mechanism of the machine is very 
simple, the galvanized iron tub or shell 
shown in the cut having an inner tub or re- 
ceiver, which is perforated at the sides to ad- 
mit of the copious discharge of water which 
takes place in the operation of drying fabrics, 
as a consequence of the great rapidity with 
which the inner receiver whirls when power 
is applied. 

The sectional view accompanying shows 
the method of applying power and the in- 
ternal mechanism of the machine so clearly, 
as to be easily understood by the practical 
machinist, requiring no extended description 
at our hands. 

The articles to be dried are placed in a wet 
state in the inner receiver; the application of 
power sets this portion of the machine whirl- 
ing at a rapid rate of speed, and the moisture 
contained in the articles to be dried pours 
outward through the holes in the side and 
downward through the spout at the bottom 
in a stream usually as thick as a man’s arm. 
The writer has personally seen what was 
stated to be 4000 linen collars at one time 
undergoing the drying process in an ordinary 
sized machine, the work being thoroughly 
accomplished in a surprisingly short space of 
time. 

The machine is self centered, requires no 
heavy foundation, and can be run on any 
floor of any building. It is claimed that it 
does not spot the goods, wringing them so 
dry that the saving of steam and time alone 
in the drying-room of a mill will repay the 
cost of a machine within the first year. The 
machine is made in four sizes, designated as 
20, 24, 30 and 36 inch respectively. 

This class of machinery, from the growth 
of American fabric manufactures, and espe- 
cially from the rapid development of the 
laundry interest as a substantial business, 
offers many attractive features to the practi- 
cal machinist, and Mr. Tolhurst has achieved 
success in it as the result of study and ex- 
periment, combined with experience. 

Notwithstanding his undoubted services 
to the laundry machinery interest, however, 
there is one direction in which all our invent- 
ors in that department have fallen short of 
the public need, and that is a machine war- 
ranted to prevent laundrymen from sending 
to one lady’s husband the clothes that pro- 
perly belong to some other gentleman’s wife, 
thus avoiding, in many instances, a very un- 
pleasant shock to persons of delicate sensi- 
bilities. We commend this suggestion to 
philanthropic and practical machinists every- 


where. 
—_——_e 


The hand cars for passengers in the Paris 
sewers are neatly made and furnished with 
cane seats. The line rolls directly over the 
sewers. The air is described as ‘‘ averaging 
a good strong smell.” Male excursionists 
smoke, and feminine snuff perfumed hand- 
kerchiefs. No one has yet been known to 
want to make a tour of the sewers of New 


York. 
—-_-——— 

The English Parliamentary Committee’s 
report on electric lighting says, that sufficient 
progress has been made to encourage the 
belief that electricity has a future for illumina- 
ting and as a source of mechanical power. 

—__ > —___—_—_- 

George Westinghouse, inventor of the air 
brake, has proposed a new method of lighting 
railroad cars. His air brake places a supply 
of compressed air at disposal ; a current of 
this is passed through carburetters placed 
under the cars so as to produce an air gas, 
which is used for lighting the passenger cars. 

-_ —— 

The contractors are now at work putting 
the steam heating pipe into the new govern- 
ment building, at Chicago. Some idea may 
be had of the magnitude of the work when it 
is known that the contract provides for over 
forty miles of pipe, which will extend through 
every department of the building. 
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The Steam Engine. 





BY STEPHEN ROPER, ENGINEER. 





There are few more interesting subjects for 
investigation than the steam engine, in its 
application to the various arts of human 
industry. When we consider our depend- 
ence on machinery for the production of the 
myriad articles of use and ornament, which 
have come to be regarded as necessities in 
our daily lives, we can hardly perceive how 
our progenitors could so long have endured 
existence without its aid. Machinery could 
never have made such advances, nor could 
the comforts and necessities of life have been 
so multiplied but by the assistance of the 
steam engine, ‘‘ man’s universal servant, and 
willing drudge.” The debt which we owe 
to this wonderful embodiment of almost 
human intellect and brute force, can be com- 
prehended only in part. It assists in build- 
ing our houses, clothing our bodies, pre- 
paring our food, furnishing us with unnum- 
bered luxuries; besides, it subdues even the 
elements to our will. Before its power the 
rugged mountains lower their heads, and 
the seas contract their shores. But while 
its effects on civilization can scarcely yet be 
estimated, we cannot but observe that its 
most important results have been achieved 
through the medium of transportation. The 
facilities extended to travel, by bringing 
mankind into closer contact, and sharpen- 
ing the intellect by the potent process of 
attraction, has reacted favorably upon every 
other department of human knowledge and 
industry. 

There is something awe-inspiring in the 
fact of a production of human skill, a mere 
machine endowed with power and endurance, 
surpassing a thousand times the puny 
strength which forged its parts, dragging 
after it, with lightning speed, hundreds of 
human beings and tons of merchandise, from 
ocean to ocean, across vast continents. How 
bewildered grows the imagination as we 
attempt to follow it in its course ; laboring 
over mountains, and traversing trackless 
plains, for thousands of miles; ever toiling, 
with ceaseless perseverance, until the goal is 
reached? It is impossible to divest this won- 
derful ‘‘ thing of life” of a poetic grandeur, 
suggested by its vast results in which the 
dreams of classic antiquity have been more 
than realized. What would the wise savans 
of the last century, who predicted so vehe- 
mently the failure of steam as a motive 
power, think, were they suddenly brought 
to life, their mental faculties resuming their 
functions just where they left off a hundred 
years ago? Truth has in this instance again 
proved itself ‘‘stranger than fiction,” and 
the visionary schemes of the enthusiastic 
specialists have been far eclipsed by the 
sober and familiar facts of to-day, notwith- 
standing the indignant contempt which their 
predictions once brought forth. 

From the importantand increasing influence 
of the steam engine on human affairs, con- 
troversies have frequently arisen between 
writers of different nations respecting the 
claims of their countrymen to its invention. 
But the steam engine cannot be said to be 
the invention of any one man, or belong 
to any one nationality. Where or by whom 
the idea that the expansive force of steam 
could be employed as a motive power was 
first conceived will, probably, never be 
known, as descriptive literature is very in- 
complete in the information it has gathered 
into its pages on this subject. It may be 
said to be a development, each detail of 
which is an especial result from the labor 
and intelligence of individual mechanics; as 
the old and new records show that as a 
machine, the steam engine was never at any 
period covered by any valid patent. 

——- oo ——— 

It is strange that it wearies a man’s legs so 

much less to stand in front of a bar than it 


does to stand by a work-bench. 
me 


It is computed that the saving in gas alone, 
during one winter, ina New England ging- 
ham mill, constructed on the one-story prin- 
ciple, as compared with buildings of two or 


three stories, paid the interest on the cost of 
the building, 


Engine Proportion and Construction— 
Steam and Exhaust Valves. 





Editor American Machinist : 


I do not think I will here attempt to enu- 
merate the various kinds of valves, induction 
and eduction, that have been used with 
positive and detachable motions during a 
quarter of a century; for in the first place I 
have no intention of monopolizing the whole 
of your valued journal, and in the second 
place I have not the time to devote to such a 
laborious task. 

The single-seated puppet valve was used for 
many years in the old countries, but always 
under low pressure. This valve has been 
used in this country for a long period, espe- 
cially on the Western and Southern River 
boat engines, and in these cases under very 
high pressures. Many ingenious methods 
for relieving the enormous pressure at the 
beginning of lift, or opening, have been used, 
one of which certainly deserves notice. This 
device consisted in the attaching of a small 
puppet-valve on, or very close to, main valve, 
opening into port or passage. A small toe or 
rock-shaft jirst came in contact with the 
auxiliary valve stem, a little in advance of 
main toe. Of course, the instant the small 
valve was raised, the pressure on large valve 
was rendered neutral, and it was picked up 
with perfect ease, these valves closed either 
by gravity or springs. The double puppet- 
valve was also used abroad in the early days 
of the steam engine, but its present form and 
manner of application and operation was 
left to our American Engineers to perfect; 
they have modified this valve to such an 
extent that it is classed with the balanced 
valves; 1t can be made so near a balance that 
it leaves nothing to be desired in that direction. 





The only trouble with a double puppet-valve 
outside of its cost in making is the matter of 
expansion. They must be ground to their 
seats when hot, and at the same temperature 
that they work in, or they will leak. I saw 
them used a number of years ago, ina way 
that helped this trouble considerably but not 
entirely. In this case the valve was brass, 
and was fitted into a brass cylinder that 
answered for the seats; there was a similarity 
of form to valve and seat; the seat or cylinder 
was forced into a cast-iron chest, but was not 
fastened by screws; the cylinder had openings 
allaround it for the free passage of the steam. 
Unless the steam was super-heated to a degree 
that left little condensation at the chest, these 
valves were considered tight. Except the 
single port-tlat slide, the D slide-valve is next 
on the list. It is used mostly for locomotives, 
and for stationary engines only, where fuel is 
of little or no account. The D valve is inits 
best form when double-ported and partially 
balanced by its particular shape, the travel 
is then reduced about one half. I have yet 
to learn why it is not used more extensively 
by the locomotive builders. It is coming 
into general use on marine engines, and it 
certainly gets hard usage there, and no favors, 

Then for effecting cut-off, there are the 
double slide-valve, one fitted to, and traveling 
on the back of the other, with independent 
eccentric, some of them balanced, others 
working under full pressure. This style of 
valve is arranged in a most ingenious and 
substantial manner, on the well-known quick 
speed Buckeye Engines. 

But the valve that I desired to speak of at 
length are those generally used in connection 
with disengaging valve motion. Of this 
class the Corliss is, with the exception of the 
puppets and common flat types, the oldest. 
The Corliss or segmental valve wears very 








well for two or three years, and at the end of 


that time must be replaced, seats re-bored, 
otherwise they will leak to a perceptible 
degree. A bad feature of this style is their 
being single ported, they require a long travel, 
which is very troublesome in anything like 
quick motion. The Corliss Engine is rarely 
speeded over 70 revolutions, even the small 
sizes. A long traverse of a drop valveis also 
bad for steady regulating. The segmental 
valve cannot be called a bad one, but it is 
surely not one of the best. We all have our 
opinions on mechanical matters, which, of 
course, we are honestly entitled to, and I 
believe most of us have what may be termed 
a weakness for expressing our opinions, 
whether called on to do soornot. I will 
therefore beg pardon here for my opinion, 
that the best valve in use to-day on a detach- 
ing or automatic engine is what is known as 
the sliding gridiron valve with a number of 
narrow ports. The credit for the introduc- 
tion and general application of this valve, 
both as a steam and exhaust valve together 
with their chests, is due to Mr. William 
Wright, the well-known engine builder of 
Newburgh, N. Y. The writer made working 


eA 








drawings under this gentleman’s supervision 
for valves of this kind twenty-five years ago. 
Some of these valves were made perfectly 
flat, others in the form of a V; the latter 
were fitted into the chest of old puppet-valve 
engines, the old valves, of course, being re- 
moved. They gave general satisfaction at 
that time, and have since been used with great 
success by the original inventor Mr. Wright. 
At the date I spoke of, above, this gentleman 
built engines of 75 to 100 horse power, the 
greatest lift of steam-valve being one-fourth 
of aninch. These engines ran at about 60 
revolutions per minute, but, as far as the 
valves were concerned, could have run at 100 
revolutions without trouble, but the detail of 
transmission was not designed for high speed. 

The piston valve (balanced) is in use both 
here and in Europe, but to a limited extent, 
its main fault is the requiring of nicety of 
adjustment, and it also must have a long 
movement, They are mostly used for steam 
pumps and hammers. But thereare no valves 
that do not require care and watching. We 
are using high pressure, and in some cases 
super-heated steam in these times. Compound 
engines with 100 lbs. initial pressure are not 
expected to derive much benefit in the way 
of lubrication from natural condensation, 
they must depend on the grease, and that 
article must be at prompt call, and the move- 
ment of all valves must be brought to the 


lowest possible point. 
Wo. H. Horrman. 


Passaic, New Jersey. 
——_+epe—__—_- 

It is stated that the growth of the Tren- 
ton, N. J., crockery trade has reduced the 
importation of foreign ware from 35 to 40 
per cent. during the past three years. 

——— +o ——-  * 

The Sahara Railway Commission held its 
first meeting in Paris on July 21st, and di- 
vided itself into four sub-commisssions, 
which will devote themselves to document- 
ary data, technical studies, explorations, and 


Flexible Packing Rings. 





The packing which we illustrate on this 
page is composed of four separate rings, as 
shown in Fig. 1, where the reader will ob- 
serve that the two outside rings are intended 
to bear upon the surface of the cylinder, 
while the ether wedge-shape rings are to be 
used for the purpose of expanding them. 
These rings are intended by tlieir flexibility 
to easily adapt themselves to cylinders which 
are worn out of parallel, or are not round, 
and in most cases are said to obviate the ne- 
cessity of re-boring the cylinder, and if 
placed in true cylinders they may never need 
re-boring. They are said to be easily ad- 
justed and never necessary to take off the 
piston follower in order to set them out, as is 
necessary in some other designs of packing 
rings. In order to set out the rings, it is 
only necessary to remove a washer from each 
of the three set screws, which are inserted in 
the piston follower (and whose ends come in 
contact with the edge of the inside ring) and 
screw up to the next washer, therefore re- 
quiring no skill to perform this operation. 

Referring to Fig. 2, the reader will ob- 
serve the inside ring is so placed that when 
the three set-screws, previously mentioned, 
are tightened, they will press this ring 
towards the opposite side, thereby setting 
out the outside rings. The large interme- 
diate ring, which is placed between the out- 
side and inside rings, has slots placed at 
short intervals in order to make it flexible. 

These piston rings are made by C. R. 
James & Co., Jersey City, N. J., and are 
used in many of the large engines in New 
York and vicinity. 

———+ee—_____ 


The Song of Steam. 





BY REV. J. W. CUTLER, COVINGTON, KY.. 


Harness me down with your iron bands, 
Be sure of your curb and rein ; 

For I scorn the strength of your puny hands, 
As a tempest scorns a chain. 

How I laughed as I lay concealed from sight, 
For many a countless hour, 

At the childish boasts of human might, 
And the pride of human power. 


When I saw an army upon the land, 
A navy upon the seas, 
Creeping along, a snail-like band, 
Or waiting a wayward breeze : 
When I saw the peasant reel 
With the toil that he faintly bore, 
As he turned at the tardy wheel, 
Or toiled at the weary oar. 


When I measured the panting courser’s speed, 
The flight of the carrier dove, 

As they bore a law, a King decreed, 
Or the lines of impatient love— 

I could but think how the world would feel, 
As these were outstripped afar, 

When I should be bound to the rushing keel, 
Or chained to the flying car. 


+ 


Ha! ha! ha! they found me at last, 
They invited me forth at length; 
And I rushed to my throne with a thunder blast, 
And laughed in my iron strength. 
Oh, then, ye saw a wondrous change 
On the earth and ocean wide, 
Where now my fiery armies range, 
Nor wait for wind nor tide. 


Hurrah! hurrah! the waters o’er, 

The mountain’s steep decline; 
Time, space, have yielded to my power! 
The world! the world is mine! 

The rivers the sun hath earliest blest, 
Or those where his beams decline, 

The giant streams of the queenly West, 
Or the Orient floods divine. 


The ocean pales, where’er I sweep, 
To hear my strength rejoice; 
And monsters of the briny deep 
Cower, trembling, at my voice. 
I carry the wealth and ore of earth, 
The thought of God-like mind ; 
The wind lags after my going forth, 
The lightning is left behind. 


In the darksome depths of the fathomless mine 
My tireless arm doth play, 

Where the rocks ne’er saw the sun’s decline, 
Or the dawn of the glorious day ; 

I bring earth’s glittering jewels up 
From the hidden caves below, 

And I make the fountain’s granite cup 
With a crystal gush o’erflow. 


I blow the bellows, I forge the steel 
In all the shops of trade ; 

I hammer the ore, and turn the wheel, 
Where my arms of strength are made ; 

I manage the furnace, the mill, the mint ; 
I carry, I spin, I weave; 

And all my doings I put in print, 








international bearings. 


On every Saturday eve. 
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What Constitutes a Good Lathe. 





BY L. F. LYNE, M. E. 





As has been mentioned in a previous 
article, the turning lathe is the first and 
most important tool required in a machine 
shop, about which much has* been writ- 
ten, inventors having been worrying their 
brains in trying to overcome the obstacles 
which have hitherto presented themselves in 
the shape of traditional forms of the different 
parts of the machine. The writer is pleased 
to say that these traditions and prejudices 
are gradually being overcome, and to-day 
the lathe is more fully understood, and is 
being correctly adapted to the different 
branches of work, in the large range which 
it is capable of covering. A good lathe 
should be capable of turning a true circle, of 
boring a perfectly round and parallel hole, 
to face off a true plane surface, and all this 
it should admit of doing in the shortest pos- 
sible time. It is also expected that a screw- 
cutting lathe will produce a perfect thread, 
and not only is it necessary that it fulfill all 
the foregoing requirements a few times, but 
that it continues to do so year after year 
with the ieast possible adjustment and ex- 
penditure for repairs. 

The writer has frequently heard itremarked 
in the shop that ‘‘any fool can work with 
tools,’’ and in many cases the observance of 
this principle on the part of employers and 
foremen is productive of harm; for while the 
fool is said to be able to work with tools, and 
the employers not wishing to employ fools in 
their shop, the men are obliged to get along 
as best as they can without the tools that are 
actually needed. I believe in giving good 
men good tools, and requiring them to be 
kept in order. In this way a hurried job 
may be done in less time than it would take 
to get the tools ready under other circum- 
stances. 

The great aim of manufacturers now is to 
devise machines by which they may be able 
to utilize unskilled labor. The prejudices of 
the workmen themselves have been a great 
drawback to the introduction of improve- 
ments. For instance, a man who has always 
used a hand lathe with hee! tools does not 
like to be set at work on any other. There 
is a great disposition now-a-days, on the part 
of the men, to exercise brains as little as pos- 
sible, the extent of their ambition being to 
get through ten hours a day, and then leave 
the shop and its associations until the next 
day. This class of men never rise to posi- 
tions of honor so long as they entertain these 
principles. The turning lathe is required at 
the present day to do a greater variety of 
work than ever before, hence the necessity of 
special lathes, some of which take their names 
from the particular class of work to which 
they are adapted. 

In this article I have in mind a lathe de- 
signed to perform the greatest variety of 
work, such as is required in shops generally. 
I am decidedly in favor of a flat bed or shears 
for the following reasons: They are more 
firm and less liable to spring, and extended 
surface is necessary to durability. Some will 
argue that the large surface gives more fric- 
tion. Friction is dependent upon weight. 
not upon surface; therefore, with the same 
care given to a V shear the carriage will 
move on the flat top equally as easy, if not 
more easily. In England, most of the lathes 
are built with flat top shears, but in the 
United States it is just the contrary. Why 
it is so no one pretends to say ; however, 
‘*facts are stubborn things, meet them as you 
will;” and this is a fact, viz., whenever a 
special lathe is required for heavy work and 
durability, a flat shear is always adopted as 
in the case of the best axle lathes. The car- 
riage has a better bearing on the flat shear, 
hence it will stand a heavier cut, and will 
work smoothly, whereas, on a V shear, it 
has a bearing only at or near the ends. The 
carriage can also be made lighter on the flat 
shear, and the extended surface will better 
exclude the dirt than on the V shear. An 
important advantage in using a flat shear is 
that the reduction in the thickness of carriage 
will increase the capacity of the lathe by al- 





lowing it to swing larger pieces of work. Let 


it be understood that ‘‘ molasses,” or oil re- 
sembling it both in appearance and action, 
cannot be used on a flat top shear, or any 
other, without serious trouble. 

An axle lathe with a V shear would not 
answer, because it would wear hollow where 
used the most; and why should not this test 
recommend the adoption of the flat top 
shear for other lathes? It is by far the easi- 
est to fit up and to keep in order. 

The inside edges of the shears should be 
planed tapering about one-eighth of an inch 
to the inch, so that the back head will fit 





into its place without lost motion, and when 
it does occur, can easily be taken up. 

In some cases the manufacturers make a V 
on the under side of the shear, upon one side 
with a corresponding shape on the clamp by 
which the back head is held fast, so that 
when the bolts are tightened the head will 
always be drawn up to the same side of the 
shears, thereby always insuring the align- 
ment of centers. Let it be borne in mind 
that there are numerous strains on the bed 
of a lathe when at work, all acting in differ- 
ent directions. The strains upon the centers 
have a tendency to bend it in the shape of a 
bow, while the revolving spindle produces a 
severe torsional strain upon it. The bed 
therefore should be strong enough to resist 
strains in all directions, and by the use of 
the flat top shear the cross braces can be ex- 
tended nearer the top than is possible with 
the V shear. The leading screw, as it has 
been remarked before, should not only be 
independent of the feed, but should be prop- 
erly supported so as to maintain as nearly as 
possible, a straight line, as it will be found 
to make a more perfect thread. There are 
lathes now built having the screw placed in 
a trough or cavity directly under the inside 
edge of the top of the shears. The advant- 


ages claimed for this arrangement, in addition | 


to keeping the screw in line are, that it is 
kept free from dirt, and when cutting a 
thread the line of strain is brought as nearly 
in line with the tool post as possible, and 
near the center of carriage. 

Where the screw is placed down near the 
bottom of the bed it is inclined to twist the 
carriage; and to any thoughtful mind this 
becomes apparent at once. The feed motion 
should be connected by gears from the spin- 
dle to a small shaft running the length of the 
bed, and by suitable devices to the pinion 
that works in the rack. The principle is to 
apply the feed power as near the tool post as 
possible, thereby avoiding unnecessary fric- 
tion. 

The spindle should be made of steel, with 
good large bearings, which must each be an 
exact circle, for they will reproduce their 
own shape. There must be no end motion, 
and the lathe must have a proper device for 
taking it up when it does occur through wear. 
I am in favor of the extension of the spindle, 
though the bearing to receive the different 
change gears for feed and screw cutting, in 
this plan, does away with the complication of 


gears under the cone, which are always a/| 
source of trouble and accumulation of dirt. | 
The castings can then be made solid under | 


the cone and kept clean. All lathes should 
have a projection on the casting to prevent 
the belt from running into the gears, for the 
writer has seen otherwise good lathes, on 


which the belt could only be kept out of the | 


gears with the greatest care. 
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The cone pulleys should be properly pro- 
portioned to the back gears so that the speeds 
will increase and diminish in exact ratio to 
each other. 

The cone should be turned inside and 
outside, thereby avoiding that thumping 
sound which exists .in some lathes after they 
have become a little worn, which reminds 
one of a ‘‘ country grist-mill.” The cone 
should be wide enough to run a good wide 
belt, large in proportion to the size of the 
lathe, for there is nothing lost by a little ex. 
cess in this particular, There are very few 





lathes in which the line center will run true 
except in one position, which shows that 
the proper discretion was not used in boring 
the hole for the center. The proper way is 
to finish the spindle on the outside, then 
bore and finish the hole for the center which 
insures a perfect job. For application of 
chuck, manner of applying gibs to slide rest, 
and application of centers, the reader is re- 
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Fia. 2. 





| ferred to my previous articles. In the latest 
| improved back head there are eccentric roll- 
ers, so placed that when it becomes necessary 
/to move the head, it may be raised clear of 
_ the shears, so that the entire bearing comes up- 
on the rollers: thus it is easily moved, besides 
javoiding the accustomed wear upon the 
ishears. In place of the ordinary screw for 
‘holding the spindle from moving, a split, 








Fig. 3. 


conical-shaped sleeve is used on the end next 
to face-plate, which is forced into place by 
a large nut which covers it, and insures a 
central position for the spindle every time, 

I believe in having just enough motion 
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alignment of the centers to be rectified, which 
becomes necessary as the lathe wears, and 
never drawing the head over in order to turn 
tapering, for the following reason: viz., It is 
impossible to get a perfect bearing on the 
centers when they are not in line. There are 
good devices for turning tapering, which are 
applicable to any lathe at a nominal price, 
and will soon pay for themselves. This 
former or taper attachment gives greater 
capacity to the lathe than the other, as in the 
case of very short tapers and irregular forms, 
The cross-slide of the carriage and slide-rest 
should fully cover the slides so as to exclude 
alldirt. All parts should be easily accessible 
in case of accident or repairs. There are 
other points which I desire to mention, but 
will defer them until some future issue. 
——-__ «>e 
Improved Machinists’ Tools. 





While much time and talent have been 
employed in improving the machines gen- 
erally used in iron working shops, very few 
have given special attention to improving 
and better adapting the small tools and at- 
tachments universally employed in machine 
shops. One of the few individuals who have 
made this branch a life study is C. W. Le 
Count, South Norwalk, Conn., who has 
justly achieved a wide and lasting reputation 
for his specialties, some of which we review, 
with cuts, in our present issue. Le Count’s 
Expanding Mandrel, Fig. 1, is for holding 
wheels or other pieces to turn. It takes the 
place of a mandrel fitted and driven with a 
hammer, and its use effects a great saving of 
time. It is used in turning wheels, collars, 
boxes, or anything that has a hole in it. Its 
perfectly satisfactory use for fourteen years 
is sufficient evidence of its merit. 

C is the steel mandrel; B B are two of the 
three keys that are drawn up and pushed 
down in a dovetailed groove, rising from the 
point, by the nut. A groove is turned inside 
the nut A, which catches the head of the 
key B, and thus draws them up to tighten 
the work. This, like any mandrel, requires 
a true hole to make a true job. Very heavy 
cuts, on large diameters, can be done on it 
without slipping. F represents the tool in 
operation. 

Fig. 2 represents Le Count’s new Steel 
Clamp, which is very strong and well made. 
The screw has a square thread with button 
on a ball, which will accommodate itself to 
irregularities without bending the screw. 
The foot of the clamp is planed. Fig. 3 
shows Le Count’s improved steel dog 
with hardened steel screws turned in the 
lathe. People may say ‘‘ Every dog has its 
day,” but this dog remains as much of a 
favorite as ever, and the ‘‘ dog days” are not 
yet ended. Unlike dogs of the canine per- 
suasion it never goes mad, and unlike some 
other lathe dogs it never causes its owner to 
get mad through any fault of its own. 

Tramps always avoid it. A full-fledged 
tramp would sooner face a bull dog that 
means business than have anything to do 
with an active lathe dog. 

Fig. 4 exhibits Le Count’s new and im- 
proved boiler clamp, for use where other 
clamps are not strong enough, and in places 
where there is hammering and other rough 
work. It is made of steel and opens four 
inches from center of screws, and runs back 
four and a half inches. 

Fig. 5 gives a view of Le Count’s Vise 
Clamp, which is for holding pieces together 
for drilling or other purposes. It has steel 
screws hardened the whole length, a spring 
temper and ball head so as to clamp an object 
at any angle without bending the screws. 

Fig. 6 presents Le Count’s Machinists’ 
clamp of malleable iron, with hollow back 
and steel screws, hardened. It is a light 
handy tool. 


ope 

The American locomotive exhibited at the 
Paris Exhibition was recently sent to Milan 
for trial, having been refused at Florence. 
Great opposition has been made to it by 
the Belgian and English makers of loco- 
motives, but in spite of foreign jealousy, it 
is probable that a trial will be accorded, and 
it is thought the prospects are bright for the 





| sideways on the back head to allow the} Italian railroads. 


introduction of American locomotives on 
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——-— «oe ——___- 
Methods for Keeping Workmen’s Time, 





Mr. Editor: 

It strikes me rather forcibly that Silex has 
got the bull by the wrong horn. As I under- 
stand Chordal, he wants a system that will 
run itself—something automatic, as it were 
—he not having looked into the thing deep 
enough, has called upon the readers at large 
for points, and it is to be hoped for the good 
of said readers he will get just what he 
wants; and right here, I want to say, I hope 
Silex will not be backward in bringing for- 
ward anything good he might have to say, 
and I think I will be justified in saying that 
whatever he might have to say will have its 
due share of consideration. 

If, as he says, Chordal has gone back to 
the time when systems of any kind counted 
but little on either side of the ledger, sup- 
pose we go back with him and see how the 
thing was done. Perhaps we will find some- 
thing that, for simplicity, cannot very well 
be equaled at the present day. I mean sim- 
ply asking the man how much time he 
worked and counting out the money. In 
that case we could always be sure there was 
no mistake made in favor of the boss, and 
there was’nt a great deal of fear in his mind 
that he would have to bring his receipt into 
court. 

Well, that was good enough for our grand- 
fathers, but the world moved and brought 
us to what Chordal has before mentioned, 
the ordinary weekly book, in which the 
workmen marked the time made, and the 
boss filled out the rest of the space, with the 
amount of money due and paid. There was 
not much work about that, as I can testify, 
because I had a hand in that little game once 
myself. I was furnished with the time book 
and ordered to keeptime. Be it understood, 
I was superintendent, foreman, time-keeper 
and pay-master, and the boss kept the books. 
Now, see how easy it is to keep time in this 
manner; when a man works you mak® a 
mark under the date, when he does not you 
make none; on pay day I was asked how 
much money I wanted, and the usual an- 
swer, ‘‘ All I can get,” was given. I was 
furnished with a sum of money, which, of 
course, always fell short of the amount re- 
quired. This would lessen the work. I did 
not have somuch to count, and it only took 
a few minutes on Monday morning to count 
out the rest. 

As far as time-keeper and pay-master was 
concerned, that was a soft position, but it 
was too good to last long, and as the Hawk- 
eye man says, the sheriff went in partnership 
with the boss and I had to resign; but it was 
not my fault that the boss’s head was too 
small to carry all his business. 

Now, if any one thinks there is too much 
work connected with the system given in my 
last letter, let us see if we can’t reduce it by 
adding another slip. This we will call a 
time bill, and have it ruled and printed as 
shown. 

Time Bri or B. & H. Mr’e. Co. 


_ DATE, 187.. Days. Hrs per day. 
This is to certify that I 5 | 9 | $2.50 
have worked......... | | 
For which this bill is 
TONGOICE . ooo ccnc ccc | | 
. RRS REE oe ae | $14.75 


Recd. payment. (Sig.) J. W1LL1AMg. 
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Used in connection with the daily slip this 
is to be filled out and handed in the day be- 
fore pay-day, so as to give ample time to 
make up accounts to pay off next day. In 
the first case the time is taken from the 
slip and transferred to the time sheet, and 
the clerk has to figure up each man’s account 
at the end of the week, but if the bill be 
used the man does the figuring, which, of 
course, saves the clerk so much work, and 
making fewer bills to file away, the ‘‘daily” 
being merely a certificate to show that the 
man has put in the amount of time charged 
for in the bill. In this case there is no 
danger of either the boss, bookkeeper, or 
time-keeper making a mistake, and neither 
of them need be depended upon for a cor- 
rect report of time. By this you will see, 
there is no great amount of work to fill out 
the bill, merely putting down number of 
days and hours, rate per day, total amount 
due, date and signature. I guarantee that 
if the payment of the week’s wages depends 
on the filling out of the bill, be the man ever 
so ignorant, the bill will be on hand at the 





Fig. 5. 


appointed time for payment, and that with- 
out cost to any one. If this is too long, give 
your devil a knife and a holiday and he can 


whittle it down. Respectfully, 
GEO. GUNTZ. 
——— e eo —_-———__ 


Editor American Machinist : 

In your issue of 16th inst. appears an arti- 
cle and cards from Mr. Robbins, on the 
friction of steam in supply pipes, showing a 
large amount of loss from that source. The 
pipe, in each case, is unusually long, and 
the writer omits an important data, viz, 
whether the pipe was protected or not. I 
think condensation as well as friction would 
lessen the pressure. 

I recently had an opportunity to test the 
difference in initial and boiler pressure on a 
Corliss engine, 18’’x 42”, making 70 turns 
per minute. 

The steam pipe is six inches diameter and 
about twenty ft. long, with two elbows and 
an angle throttle valve which has an area of 
twenty square inches, all being protected 
with a good non-conductor. Steam was taken 
above the throttle, and the variation in the 
pressure was three pounds when the engine 
was cutting off early and was not perceptibly 
more when running full stroke. 

I have taken cards from this engine which 
showed full boiler pressure, but I think that 
even the lightest pencil movement indicator 
will err a few pounds in favor of the initial 
pressure. The accuracy of the indicator de- 
pends wholly per se on the weight of its 
pencil movement. For obvious reasons, 
when the steam comes suddenly and with con- 
siderable pressure under the piston, the pen- 
cil is thrown higher than is due to the press- 


ure alone, and the friction of the piston-joints | 


and pencil on the paper holds the pencil 
higher than the pressure alone would do. It 
is true the same friction retards the pencil in 
going up, but it can not be taken into account 
until the spring has balanced the pressure. 
The circumstances are such that the terminal 
pressure would be more nearly correct but 
that the indicator should show even the ter- 
minal pressure correctly is absurd. Suppos- 


~|ing my idea to be correct, how about that 


eastern boundary of Mr. Church’s cards which 
have their origin in the terminal pressure ? 
I have some questions to ask on thé boundary 
question, but the ‘shot gun” spoken of in 
his last article to the MACHINIST warns me to 
desist for the present. J. H. DuNBAR. 

CLEVELAND, O., Aug. 18, 1879. 





The Indicator for Practical Men. 





There are a great many practical engine 
|builders who do not use the indicator 
| because to them it is surrounded by mys- 
| tery and they doubt their own education 
'as sufficient to comprehend it. I do 
not refer to such fine-haired engines (or 
their builders) as the Corliss, Buckeye or 
Wright, but to a cheaper and much more 
largely sold engine—the average stationary. 

Mr. Church and others may make an indi- 
/cator almost talk; to them the writer has 
|/nothing to say, but to those rather who are 
| better practical men than he or them, but 
| poorer mathematicians. The average station- 
ary engine would always perform better if 
| the action of the steam, setting and tightness 
|of the valves, etc., were known to their 
| builders, who, as a general thing, build a 
| very fair engine, so far as material and finish 
| go, set the value as correctly as possible, sell 
| her to some purchaser, and that is the last of 
| her with them. Frequently these engines do 
| well, and as often again are very wasteful. 

The builder has a varied reputation; he is 
aware of this, but cannot explain why two 
engines, built from the same patterns and 
drawings, should not produce similar results. 
He has a vague idea that ‘‘ there is somethin’ 
er other that would make her show up.” He 
vhas as much of an intention to buy and apply 
an indicator as he has of purchasing a Nile 
crocodile to turn his shop grindstone, Now 
the truth of the matter is that if he knows 
enough to make out a bill for work,or fudge 
out an ecceatri¢’s throw on a board, he will 
do to apply an indicator and improve his 
engines fifty per cent. He cannot at first go 
into the upper realms of indicator art, but he 
can find out so many points by its use of in- 
calculable value to him, that Qe will soon fall 
head-over-heels in love with it, and you will 
find him, after a while, advancing some very 
hard-headed theories and ideas about ‘ re- 
evaporation,” etc. He can at once ascertain 
-the correctness of the valve setting, if they 
are rightly proportioned, if more or less lead 
or compression would be beneficial, if the 
ports are too contracted, if the valve or piston 
leaks. 

‘* Re-evaporation ” needn’t bother him any 
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for it’s too much for the best’of them. It’s 
enough for him to know that if the first part 
of the expansion line approximates the theo- 
retical curve his valves are practically tight, 
and its running above it at the latter portion 
is due to ‘‘re-evaporation,” and that he cannot 
remedy that. The practical man knows that 
a valve is not as tight as a bottle at one point, 
and as leaky as a sieve at another. The theo- 
retical curve based on Mariotte’s law is good 
enough for him, leaving the ‘‘ adiabatic ” for 
those who can take a diagram easier than 
they can start a thread for a chaser with a 
hand tool. The feeding of the horse power 
is as simple as two and two are four, and by 
so getting it the practical man will not find 
himself so far left as he does occasionally 
when he assumes the mean cylinder pressure, 
friction, etc., data which the indicator only 
gives. He can as easily find the ‘‘ water, as 
per diagram,” but it is of no earthly use to 
the practical man. The diagram gives what 
ought to be used, and not what actually is 
used. Any one who has got at this point by 
measuring the quantity of water put into the 
boiler, knows that from 50 per cent. to 100 











per cent. and over, is used more than the 
indicator accounts for, and moreover he finds 
by measuring the water that there is a point 
of cut-off (averaging 1-5 of the stroke) beyond 
which a rapid loss of economy results; and 
that this varies as the pressure -varies, the 
higher pressure affording a closer cut-off. 

I started out, Mr. Editor, to show that the 
indicator to be very useful to man does not 
require that he possess a college education. 
In short, any machinist possessing a knowl- 
edge of mathematics enough to count cor- 
rectly his week’s wages, if he is engaged in 
building engines, will find the indicator of 
incalculable value. In proof of this, I know 
two of just such men who were engaged in 
building the commonest form of throttling 
engines, and only two or three a year at that, 
who were induced to buy an indicator, and 
as a result are now building first-class auto- 
matic cut-off engines, and have all they can 
do too. Yours, V. Hook. 

een cil neniatiiets 


The New York Tribune, regarding the 
scheme which is attracting attention in Paris 
for a railway from Algiers across Sahara to 
Timbuctoo, says: ‘‘The projectors are two 
eminent engineers, DuPonchel and Baron 
Baude. ‘They claim that a route exists over 
solid ground for the whole of the distance 
except forty miles, where it would be neces- 
sary to erect a timber tunnel road, like the 
snow sheds along the Central Pacific, to keep 
the shifting sands of the desert off the track. 
The estimate cost is $80,000,000. It is 
claimed that the valley of Higer and the 
basin of Lake Tschad are surpassingly fer- 
tile. The Sahara road would resemble our 
Pacific road in running for a great part of its 
length through an arid region, affording no 
traffic, but instead of reaching at its terminus 
a large civilized community with a world- 
wide commerce, it would find only a teeming 
horde of barbarous blacks, who would have 
to adopt new modes of life before they could 
produce a surplus of agricultural products 
for the road to transport. 

———_~-gpe———— 

A new iron railroad tie recently exhibited 
at Philadelphia dispenses with the use of 
spikes, bolts, nuts, or fish plates, and with 
the drilling and punching of rails, and avoids 
the consequent dangers of weakening or frac- 
ture from such causes. The mode of attach- 
ment is by means of a recess, with which 
each tie is provided, along the bottom of 
which recess wedge-shaped transverse pieces 
are cast. At the side of the recesses are two 
creosoted blocks of wood, which form a 
cushion and a fulcrum for two clamps, which 
grasp the flange and web of the rail above, 
bearing upon opposite faces of the wedge be- 
low. By this device the weight of the train 
increases the grip of the clamps. The first 
cost of this tie is greater than that of the 
wooden tie, but it is claimed that this is more 
than offset by its much greater durability. 


—_+-—__—_ 


At the Midvale Steel Works, at Nicetown, 
Philadelphia, the Sellers regenerative open- 
hearth furnace has been torn down, and a 12 
ton Siemens-Martin furnace of improved de- 
sign is being built in its place. The large 
rolling mill, on which was rolled the steel 
for the St. Louis bridge, is being repaired 
and altered, and will probably be used to roll 
the steel for the superstructure of the East 
River bridge, the contiact for which was 
taken by the Edgemoor Iron Co., the propri- 
etors of which, the Messrs. Sellers, of Phila- 
delphia, are also interested in the Midvale 
works. A new product of the Midvale works 
is steel castings, chiefly of large sizes. These 
are made of various degrees of hardness, and 
are remarkubly free from blowholes. They 
make a number for their own use, for rolls 
for making weldless tires. The other princi- 
pal specialties of these works are steel axles, 
tires, gun steel, and merchant steel, 

——_-a>e——_— 

A conference of delegates, representing 
200,000 miners, was held in Manchester, 
England, on August 13th. <A resolution was 
unanimously passed favoring emigration to 
the United States. If they all come, several 
of our undeveloped Western mines can be 





made to increase the wealth of the country. 
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The revival of the iron trade in this country 
has given a start to the pig iron market 
in Scotland, according to our English ex- 
changes. 
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understood by our readers: 

1st. That nobody has ever paid the pub- 
lishers of the AMERICAN MACHINIST one cent 
for anything inserted in its reading columns, 
either for illustrated descriptions of machin- 
ery and tools, contributed articles, editorials, 
manufacturing notes, book reviews or re- 
views of shop supplies. 

2d. That we never will publish any notice 
for pay, either direct or indirect, except in 
our advertising columns. 

3d. That no party interested in making or 
selling machinery, engines and boilers, or in 
their manipulation has, or ever has had any 
pecuniary interest in the AMERICAN MACHIN- 
IST. 
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The Low Wages “‘ Boom,” 


The collection and publication of labor 
statistics has become the special work of a 
number of commissions appointed by vari- 
ous State governments, which, during the last 
two or three years have prepared some inter- 
esting and valuable reports. But these reports 
seldom stop with the plain recital of statistics 
and comparisons. They are often supple- 
mented. by shrewdly-worded essays on the 
folly of discontentment and strikes among 
workmen, the wasteful extravagance of their 
methods of living, habits of drinking, and 
the high wages they receive when the cost 
of subsistence is considered, compared with 
some period before the war. The publica- 
tion and distribution of these reports annu- 
ally at public expense is supposed to be for 
the edification of both employer and em- 
ployed, without endeavoring to disturb the 
relations that exist between them, i. e., with- 
out making an official effort to change rates 
of wages or systems of employment. We 
notice, however, that many of these reports 
seem to be prepared expressly to impress 
upon workmen the necessity of accepting 
lower wages or working more hours and 
living in a plainer way, dispensing with 
many of the comforts and conveniences they 
now enjoy. 

Whether the issuing of such literature is a 
legitimate use of the public money must be 
left to the electors of each State (of which 
workingmen constitute at least four-fifths), 
but when the same kind of printed matter, 
aiming at the same object, is sent out by a 
department of the United States Government, 
it becomes the duty of the press and the 
public to give it a critical review. 

The Department of State has just issued a 
volume embodying the reports from U. 8. 
Consuls on the condition of labor in the 
several countries of Europe, which are rein- 
forced by some very pointed comments by 
our Honorable Secretary of State, Mr. Wm. 
M. Evarts. According to these reports, 
wages in the United States, in the localities 
selected for comparison, are double those of 
England, France, Denmark, and Belgium, 
and three times those of Germany, Italy and 
Spain. The prices of the necessaries of life 
in the United States are set down as lower 
than in Europe, and in countries where wages 
are very low, it is stated that the greatest 
happiness prevails among the working people. 
The report aims to show that low wages, 
instead of being an evil, constitute a blessing 
in disguise, as workingmen when they are 
obliged to subsist upon small compensation 
learn habits of economy. Full wages tables 
are given for the various European countries. 
Here is a comparison of wages paid in Brus- 
sels, Belgium, in a few trades with the same 
in New York City. 

New York. 

Bricklayers......... ascesee $6.00 12to 15 
MA&SODB... 00.00 cece cecces 
Carpenters and joiners ... 
Gas-fitters.......cseccees « 


Ca 
Bakers 


10 to 
Then we have a table of the prices of the, 


necessaries of life. 





Brussels. New York. 
Per pound. Per pound. 
e ents. 


We are next treated with some of Mr. 
Evarts’ reflections as follows: 


*“‘A review of the reports received from 
Belgium shows that the working people of 
that country are happy and contented, not- 
withstanding that their lives are continual 
struggles for a meager subsistence ; that they 
are frugal and industrious, and live within 
their means ; and.that a feeling of reciprocity 
exists between the employer and employed. 

‘*It is thought that this reciprocity of feel- 
ing is made necessary in order to enable 
Belgium to compete with English, French, 
and German manufacturers in foreign mark- 
ets, and thus secure employment for their 
own workingmen. A few years of misunder- 
standings between capitalists and laborers, 
such as periodically convulse England, would 
paralyze Belgium and ruin both employers 
and employees. Were it not for this recipro- 
cal feeling which unites labor and capital, 
Belgium would be scarcely known as a com- 
mercial or manufacturing country.” 


The pith of the above extract may be seen 
at a glance, but the concluding paragraphs 
of Mr. Evarts’ review of Consular reports are 
directed point blank to the reduction of 
workmen’s wages all along the line. He dis- 
misses the subject as follows : 


‘‘'The question which now peremptorily 
challenges all thinking minds is how to cre- 
ate a foreign demand for those manufactures 
which are left after supplying our home de- 
mands. We cannot pk still, for the mo- 
memtum of increase will soon become so 
great that it will push us outward anyway; 
to push us safely and profitably is of so much 
importance as to almost overtop all other 
public questions of the hour. This question 
appeals equally to the selfishness and patriot- 
ism of all our citizens, but to the laborer it 
appears with tenfold force, for without work 
he cannot live, and unless we can extend the 
markets for our manufactures he cannot ex- 
pect steady work, and unless our manufact- 
urers can undersell foreign manufactures we 
cannot enlarge our foreign market. The 
first great truth to be learned by the manu- 
facturers and workingmen is that the days 
of sudden fortunes and double wages are 

one. 

. ‘“We must realize the fact that ocean 
steam communication has annihilated dis- 
tances and brought the nations face to face. 
This drawing together of the nations means 
equalization in trade, profits, wages, etc., 
the advantage being with those who soonest 
accept the situation, and show the most sen- 
sible continuity in the new paths of success. 
The Consul at Newcastle-upon-Tyne shows 
that that city is commercially nearer to New 
York than to London. If steam communi- 
cation can thus bring one of the leading 
cities of a small island like England nearer 
to New York than to its own capital, it can 
work equal wonders with the leading seaport 
cities of all Europe in their commercial in- 
tercourse with the seaport cities of the United 
States. This isa question of great import- 
ance to both laborer and capitalist, for it 
must revolutionize all past theories of trade 
and commerce, by establishing international 
equalization. 

‘In the near future the workingman of 
New York cannot expect twice or thrice the 
wages of his fellow-worker in Europe, while 
all other things—food, rent, clothing, etc.— 
are on an equality; norcan the coal miner of 
Pennsylvania expect twice the wages of the 
Northumberland miner, while coal from 
Northumberland mines can be landed in New 
York at less than the price of Pennsylvania 
coal.” 


In one point Mr. Evarts is correct—we 
need to create a greater foreign demand for 
manufactures, but he makes a serious mis- 
take in assuming that the way to do this is 
to cut down our workmen’s wages to an 
equality with those of Europe. We have 
already secured an entry into foreign mar- 
kets and furnish goods to compete success- 
fully in price and quality with anything 
turned out in Europe. 

What has given us this entry and the won- 
derfully rapid increase of foreign demand 
for American manufactures? Clearly, not 
low wages, for these consular reports show 
our home wages to be at least double those 
paid in Europe. We must look for some 
other reason for our remarkably successful 
and growing trade abroad. Yet our worthy 
Secretary of State would have us understand 
that lower wages is the great desideratum to 
enable our home manufacturers to compete 





favorably with those of Europe. If he had 
made a pilgrimage through the shops and 
mills of any of our great manufacturing dis- 
tricts, with careful observation he might 
have discovered the cause of our successful 
competition abroad. Jt exists in the workmen 
themselves, and ts developed by the American 
system of rewarding labor and invention. Let 
us compare the workmen of Europe with 
those of America. The former, as a class, 
are pretty clearly shown by the consular re- 
ports to be mere drudges, but are **happy 
aud contented,” having small hopes of better- 
ing their condition. They are kept down 
by the meanest wages to such a condition 
of perpetual poverty that they are enabled to 
obtain scarcely anything beyond the plainest 
food, clothing, and shelter. The foreign 
skilled workmen read books and newspa- 
pers very little, least of all those devoted to 
mechanical subjects. To such a state of 
menial servitude have they been reduced 
they feel scarcely a spark of ambition or 
encouragement to adapt special means to an 
end, or to improve methods of manufacture. 
They plod along in the old beaten track 
‘‘happy and contented,” and, as Mr. Evarts 
might say, ‘‘If ignorance is bliss ’tis folly 
to be wise.” Right here is where the Ameri. 
can workmen rise head and shoulders above 
transatlantic members of their craft. They 
do not exist in abject squalor, nor maintain 
a constant struggle for the bare necessaries 
of life, but have means to beautify their 
homes, dress well, educate their children, 
and to obtain and read books and newspa- 
pers, thus acquiring intelligence and infor- 
mation to advance themselves in their occu- 
pations. 

Would our scholarly Secretary of State 
wish to reduce American workmen to the 
level of the ill-paid, ill-clad, and scantily-fed 
drudges of Europe? We are very strongly 
of the opinion that the equalization of wages 
he expects to see will never be effected. A 
large number of American mechanics read, 
study, and experiment outside of working 
hours. If it is desired to improve the manu- 
facture of some article, or to produce it more 
cheaply and quickly, the progressive, read- 
ing and thinking American mechanic, know- 
ing that his successful efforts will be fairly 
rewarded, goes to work, devises and builds 
a special machine to do the work required. 
This machine is always more or less auto- 
matic. The finished product finds its way 
to Europe, exciting the envy and admiration 
of their best artisans, and the wonder of all 
classes how it can be made so cheaply, and 
so perfectly, in this land of ruinously high- 
priced labor! An American horse-nail ma- 
chine was recently exhibited in England, 
and, judging from the notices we see in our 
British exchanges, it will take them six 
months longer to get over their astonish- 
meat at the working of this creation of 
Yankee genius. 

As an example of the way in which our 
home fabrications, turned out by the best 
paid labor in the world, are made to surpass, 
both in quality and cheapness, the best re- 
sults of foreign rivalry, we will instance the 
manufacture of scissors. In Sheffield, which 
is supposed to be the focus of this industry, 
a workman forms the scissors bowl by ham- 
mering out a tang to proper length and 
shape, then bending it oval until the tip 
touehes the bar at the desired point; next 
making it fast by a careful and difficult 
weld. This process requires more time and 
skill than a live Yankee mechanic would 
care to devote to such a common-place tool; 
moreover it necessitates considerable grind- 
ing in finishing to accurate shape. In Con- 
necticut is a hardware factory where scissors 
forgings are made in large quantities, but by 
a radically different process. Steel dies are 
made to conform to the exact shape of bowl 
and blade. The flat pieces of steel are heated 
in a furnace and struck into smooth and ac- 
curate scissors forgings as fast as a drop 
hammer can deliver its blows. A single 
blow forms a true bowl and blade without 
the least grinding to shape. When the 
pieces are removed from the hammer there is 
a thin burr adhering to the edge where the 
metal is squeezed between the flat portions 
of the dies. This is cleanly and perfectly 
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removed by one stroke of a cutting die, 
formed to exact shape, which leaves the 
forgings ready for polishing, sharpening, and 
riveting together, the last step completing 
the tool. 

This Connecticut establishment receives 
steel blanks from Sheffield manufacturers, 
makes tons upon tons of the most accurate 
scissors forgings, barrels them up and sends 
them back to the original consignors in the 
latter city. In due time someof them appear 
in American hardware stores made into 
Sheffield scissors ! Doubtless the Connecticut 
workmen get double the wages of the English 
scissors forgers, but what earthly chance 
have the latter to compete with the former, 
with their handiwork in an open market, 
each party adhering to present methods ? 
The difference in wages is a mere bagatelle 
compared with the difference in processes, 
and so it is with hundreds of other special 
manufactures that have been revolutionized 
by American mechanical genius, stimulated 
and supported by a rate of wages that en- 
ables a workman to live respectably and de- 
vote a share of his energies to improving 
tools and methods of production. y 

The foreign artisan has his thoughts and 
energies so engrossed in his pinching poverty, 
by a constant struggle to maintain himself 
and family, that he has neither time, inclin- 
ation nor encouragement to study improve- 
ments. His children follow in the same 
well-worn track that he has trodden, and 
along which his ancestors for many genera- 
tions have passed. He opposes with all his 
force the introduction of labor-saving ma- 
chinery, such as has made American mechan- 
ical productions cheaper and better than his 
highest skill is capable of turning out, and 
has given steady and remunerative employ- 
ment to a large body of our skilled mechan- 
ics in supplying a trade close to his own 
door. Mr. Evarts apparently sees but one 
way to compete with the low-priced labor of 
Europe, viz., ‘‘ equalization in trade profits, 
wages, etc.” He has, in the volume under 
notice, committed a serious blunder, which 
we trust and believe he will in time discover. 
The tendency is to elevate the American 
workman and reward him with still higher 
wages —with a larger proportion of the 
wealth he creates. 

There are many other questions suggested 
by these Consular reports, but we leave their 
discussion to a future issue. 


me 


A Razor-Hardening Difficulty. 





In the recent transfer of a numerous com- 
pany of Sheffield artisans to our shores, 
with the view of engaging in the manufac- 
ture of razors in this country, according to 
English methods, a serious and wholly un- 
expected obstacle has been encountered. 

It would seem that there is something in 
the British air, that is especially favorable to 
the development of fine sharpening quali- 
ties in the matter of grindstones; for it 
appears that the company of migrating 
workers in question, adhering to the univer- 
sal theory prevalent among their fellows 
in England, resolutely refuse to use any but 
British grindstones for this class of work. 
Whether this resolve is in any measure due 
to the innate fondness of the working classes 
in England for having their noses con- 
tinuously and systematically held to the 
grindstone by the aristocratic governing 
classes, is a question that would require 
several pages of our space, at the very least, 
to discuss with any degree of completeness. 

But this is not all; the brief trial of the 
liquid that temperate Americans have agreed 
to designate by the term water, which this 
company of artisans (in the intervals of 
other beverages) have so far taken the risk 
of making, has satisfied them that it is 
wholly unsuitable for hardening razors, and 
that a proper regard for the traditions of 
English workshops implies a strenuous de- 
mand upon their part for an unstinted supply 
of British water for this purpose, notwith- 
standing the consequent necessity of import- 
ing it to special order. 

Willing to agree to any reasonable terms, 





completion of this experiment, the American 
employers have urbanely consented to order 
the construction in England of several large 
tubs, in which is to be conveyed water from 
Sheffield, for hardening purposes. But this 
water cannot possibly last; when it is ex- 
hausted, what then? 

The well known tendency upon the part of 
unoccupied water to encourage the propaga- 
gation of wrigglers and their subsequent 
ripening into mosquitoes, renders the accu. 
mulation of any very large quantity of this 
water at any one time, a matter of inconve- 
nience, if not of positive annoyance. In the 
event of default, then, what is to be used? 
The active imagination of the average 
newspaper philanthropist, however,may prob- 
ably be relied upon to suggest ways out 
of this embarrassing dilemma. Whether 
the grade of fresh milk ordinarily sold, as 
the pure juice of the cow, by milkmen in any 
of our large cities, could be relied upon to 
stop the breach, is not yet known*to any cer- 
tainty, though there is little doubt that the 
experiment will be tried. 

Several tests by individual members of the 
company of the liquid known in certain 
sections as apple-jack, were regarded at one 
time as promising very favorable results, but 
as it has been shown that the supply of this 
liquid is small, and depends abnormally 
upon the market price of apples, the chances 
for its adoption are less flattering than at 
first seemed probable. 

The most promising substitute for this 

British water, however, that has yet been 
named, judging from present indications, is 
the liquid known to some Europeans and 
most Americans as lager beer, drawn from 
the wood, though the eager rivalry among 
the makers, and the limited capacity of the 
committee appointed to test the various 
brands likely to be offered, make any confi- 
dent statement as yet premature. 
But as the original plan pointedly dis- 
countenanced the use of steamers as a con- 
veyance for these large tanks or tubs, owing 
to the greater likelihood of sea-sickness, so 
to speak, among the animalcule that abound 
in British water, and as pointedly favored 
the project of bringing them over in large 
and powerful schooners, full rigged for this 
purpose, it is more than likely that the well- 
known tendency of American lager beer to 
disport itself in schooners, will tend strongly 
to urge the selection of this enterprising 
liquid henceforth as a substitute for British 
water in hardening razors. 





———_*ae— 


We have received several letters from ma- 
chinery establishments in San Francisco and 
San Jose, Cal., informing us that they had 
subscribed for the AMERICAN MACHINIST, 
and paid our agent for the same, but had 
failed to receive more than one copy. We 
have no soliciting agent in the Pacific States, 
and the man who obtained money for sub- 
scriptions in the above cities isa fraud. He 
gave receipts signed with different names. 
If this scamp shows himself in the places 
where he has operated, he may expect to be 
promptly arrested. Our California friends 
should either send their subscriptions direct 
to this office, or to some responsible news- 
dealer. 
———e@p>e—_____ 


Machine Shop Wages. 





In our inquiries for rates of wages we find 
an active demand for first-class high-priced 
machinists, iron moulders, boiler makers, 
blacksmiths, pattern makers, and draughts- 
men, The demand for such workmen appears 
to be greater than the supply, while ordinary 
mechanics are easily engaged any day. In 
no instance have we heard a proprietor com- 
plain of the rate of wages he is obliged to 
pay, but complaints are frequent of lack of 
skill in those claiming to understand their 
trade. Machinists certainly need to learn 
the various branches of their business more 
thoroughly than they do, even at the sacri- 
fice of higher wages for a season. They 
never will take positions as foremen or extra 
paid hands until they become familiar with 
more than one department of the work. 

We append rates of wages paid in several 





in the interest of peace and a successful 


towards an advance, beginning with the most 
skillful, and therefore best paid, craftsmen. 

C. B. Hardick (steam pumps) pays machin- 
ists an average of 243 cents an hour. A ma- 
jority of them receive 25 cents an hour. 
Men just out of apprenticeship get $2 a day. 
The best machinists get $3 a day. Black- 
smiths are paid 274 cents an hour, and the 
engineer $2 a day. 

The New York Twisted Drill Co. pay 
machinists $2 to $3 a day, with an average 
of $2.50; unskilled men, $1.25. 

The Columbian Iron Works pay machin- 
ists $2 to $3.25 a day; moulders, $2 to $3; 
blacksmiths, $2.75 to $3.50; pattern makers, 
$3 to $4.50; engineer, $2.75. 

John Robertson & Co. pay machinists, 
new comers, $2.50, and the old hands $2.75 
and $3 a day; pattern makers, $3.50; black- 
smiths, $3.25. They did not reduce the pay 
of their workmen at any time during the 
period of industrial depression we have 
happily passed through. 

The Atlantic Steam Engine Works employ 
a larger force than last winter, and pay 
machinists $2.12 to $2.50 a day; blacksmiths, 
$3 to $3.80; pattern makers, $2.50 to $3; 
boiler makers, $2.12 to $2.25; engineers, 
$2.25, and ordinary laborers, $1.50. 

The Brooklyn Brass and Copper Co., 
(Rolling Mill) employ fifteen per cent. more 
men than they did two months ago. They 
pay skilled hands from $2 to $6 a day, and 
unskilled hands an average of $1.374 a day. 

Somers Bros. (Fine Metal Goods) employ 
14 tool-makers to whom they pay $2.25 to 
$3.75 a day. 

Norman Hubbard (Steam Pumps) pays ma- 
chinists, new comers, $2, and old hands 
$2.50 a day; pattern-makers, new, $2.50, old, 
$3; engineer, $2. 

Benton’s Pipe Works pay machinists an 
average of $2.50 a day; blacksmiths, $3; 
pipe-cutters, $1.30 to $2 a day. 

J. Mitchell (Foundry) pays moulders an 
average of $2.50 a day; laborers, $1.50. 

Cornelius & Platt pay machinists $2.25 to 
$2.50 a day. 

James Clayton (Steam Pumps) pays ma- 
chinists $2 to $2.25 a day; pattern-makers, 
$2.50 a day. 

Smith Bros. (Boiler Shop) pay boiler 
makers $2.50 a day, average. 

At Foster’s Steam Pump Works machin- 
ists get $2 to $3 a day, with an average of 
$2.50. Extra good workmen get $19 a week. 

Guild & Garrison (Steam Pumps) pay ma- 
chinists $2 to $3 a day, averaging $2.50; 
blacksmiths, $3. 

Bliss & Williams are building a large new 
brick shop. They employ 120 men. Regu- 
lar machinists receive $2.50 to $4.50 a day; 
die-makers, $2,75 to $4; blacksmiths, $3.50; 
pattern makers, $3 to $4. 

——_—— +e — 


Compliments of our Contemporaries. 





From the New York Commercial Advertiser. 
The AMERICAN MACHINIST, one of the best 
of our popular scientific journals, has recently 
merged from monthly into weckly issue, 
with great advantage to all concerned. To 
take such a costly step as this in the face of 
a dull business season showed confidence in 
its resources and in its capabilities, which in 
this case has evidently not been misplaced. 
Well filled advertising columns and an in- 
creasing subscription list are the best evi- 
dences of the pursuit of a wise course—so 
far as newspaper publishing is concerned. 
The AMERICAN MaAcuitnist is devoted to the 
work indicated in its title, but its editorial 
articles, in particular, are more general than 
is customary in this class of journals, while 
the paper is conducted altogether in a way 
to interest, instruct, and satisfy our intelli- 
gent mechanics and others interested in the 
theory and practice of mechanical science. 


From the New York Evening Express. 

One of the most ably edited and compre- 
hensive of our mechanical serials is the AMER- 
ICAN MACHINIST, which from being a monthly 
publication has just changed to a weekly. 
The paper appeals to a very large class of 
highly intelligent men interested in the arts 
and manufactures, and has made such prog- 





as to warrent what would seem to be a risky 
change—the issue of fifty-two numbers a 
year instead of twelve. It is matter for 
general satisfaction that there is to be found 
such a field far this class of journals. 


From the Walden (N. Y.) Herald and Recorder. 
The AMERICAN MACHINIST, a journal de- 
voted to the interests of machinists, engineers, 
founders, boiler makers, pattern makers, and 
blacksmiths, is a weekly publication that 
every mechanic should have. It is a very 
handsome and interesting sixteen page jour- 
nal, Published by the AMERICAN MACHINIST 
Publishing Co., at 96 Fulton St., New York 
City, at $3.00 per annum. 


From the Red Hook, (N. Y.) Journal. 
The AMERICAN MaAcuinist has_ been 
changed from a monthly toa weekly. It is 
nicely printed and filled with valuable infor- 
mation to mechanics. It is published at 96 
Fulton Street, New York, at $3.00 a year. 


From the Mining Record. 
AMERICAN Macuinist. This journal spe- 
cially prepared for machinists, engineers, 
founders, boilermakers and mechanics on 
wood and metals, with the issue of the 28th 
of June, appeared as a handsome weekly to 
be published hereafter at 96 Fulton Street, 
New York. It is a handsomely printed and 
illustrated paper, well edited for the special 
ends in view, and we do not doubt, will 
prove of special value to the mechanical 
classes for whom it is designed to cater in- 
formation. 


From the Highland Falls (N. Y.) Journal. 

The AMERICAN MACHINIST now has a cir- 
culation of 7,500 copies and is one of the 
most instructive and entertaining papers 
published. 


From the Montgomery (N. Y.) Standard. 

The AMERICAN Macuinist has recently 
been changed to a weekly paper. Each 
number contains sixteen four-column pages. 
The matter of the Macninist is very instruct- 
ive to all who are engaged in constructive 
pursuits, and decidedly interesting to the 
mass of the reading community. Itis highly 
worthy of liberal support. It is published 
by the AmericAN Macuinist Publishing 
Company, 96 Fulton Street, New York. 


From the Mechanics Falls (Me.) Citizen. 

The AMERICAN MACHINIST, a 16-page, 64- 
column weekly publication, is a journal of 
real merit, devoted to the interests of machin- 
ists, engineers, founders, boiler makers, 
blacksmiths, and others. Every number is 
finely illustrated, and contains articles upon 
all manner of mechanical subjects. The 
Macaurinist is published in a convenient form 
for binding, and its preserved numbers would 
give an interesting history of current inven- 
tions and discoveries, so far as mechanical 
matters are concerned. It should be in the 
hands of every mechanic and every one inter- 
ested in machinery, 


From the Scientific Record, Washington, D. C. 

The AMERICAN MACHINIST, a well-known 
publication, has met with so much favor 
among the craftsmen whom it represents 
that it has been compelled to change its issue 
from a monthly to a weekly journal. Its 
active editoral and business corps has also 
been increased. It is a live paper and of 
especial value to all interested in machinery, 





Dusiness Specials, 


Thirty cents a line for each insertion under 





this head. 





The Huntoon Steam Govervuor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 


National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 








shops in Brooklyn, N. Y. The tendency is 


ress since its first issue, about two years ago, 


W. E. Kelly, New Brunswick, N. J. 
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Questions and Answers. 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


(1). A. H. G., St. Louis, Mo. writes: I am 
about to set a tubular boiler 60 in. in diameter, 18 feet 
long, has 20 flues 6 in. in diameter. Icome to you for 
advice, having great confidence in your ability to ad- 
vise on such a subject. 

I have the same size of boiler in every particular, 
set now, but I do not think it uses coal economically. 
My grates are 4 feet long, 21 in, from boiler to grates, 
apace over bridge wall 7 in., space between boiler and 
flame bed 9 in., space between side walls and boiler 6 
in., space between end of boiler and back wall 12 in. 

Ihave a splendid draft. How can I improve this 
setting, or how shall I set the other boiler to give bet- 
ter results? I use about 35 to 40 bushels of coal per 
day, running four elevator engines, which I think is 
too much coal for the work done. 

I have about 750 square feet of heating surface as 
near as I can come at it roughly. I evaporate 4% Ibs. 
of water per pound of coal, at an average pressure of 
60 Ibs. to the square inch. If you will advise me 
through your questions and answers column how best 
to set this boiler I will feel very grateful. 

P. 8.2. When we read of experiments on boilers, 
the expression “‘from and at 212 degrees” in speak- 
ing,—Does it mean that the evaporation takes place 
and continues at that temperature, that is, Does it 
mean that ono pressure accumulates in boiler? A. 
Your tubes are entirely too large and should be 4 in. 
in diameter; but if your boiler is built no change can 
be made in this direction. Space over bridge wall 
should be 8 in., and the space between boiler and flame 
bed should be 18 in. Instead of evaporating 4% Ibs. 
of water per pound of coal you ought to evaporate 7 
lbs. To get better results, choke your draft, by means 
of a damper, placed in the uptake or chimney near the 
end of the boiler, apply a pyrometer to the flue be- 
tween the damper and chimney, and do not allow the 
heat to escape at a temperature over 400 degrees; if 
it does there isa loss. The heat should be allowed to 
pass off at a temperature in excess, and for a boiler 
pressure of 60 lbs, per square inch, the above recom- 
mendation will answer. 2. No, the temperature of 
steam rises with the pressure, while the temperature 
of the water remains about the same. If the water 
were raised to the same temperature as the steam it 
could not be retained in the boiler. 


(2). J. T. T., Sandersville, Ga. writes: 
There are continual contentions and disputes here 
about grinding grain. I wish that you would be kind 
enough to settle the question. 1, Can a 20 in. to 30 in. 
mill, such as the Queen of the South, Munson’s and 
other small mills, grind as fine corn meal as large 
mills from 40 in. and upwards on the old style? 2 
Which is the most economical, and what are the prin- 
cipal advantages of the small mill, power being equal ? 
Please answer and oblige a subscriber ‘‘for life.” A. 1. 
Yes, the small mills will grind as tine up to 15 to 20 
bushels per hour, above which a larger mill should be 
used. 2. The points in the economy of a small mill 
are, viz.: The first coet,small amount of space occupied, 
In point of power, the same expenditure of power is 
necessary to produce the same amount of meal, either 
on alarge or small mill. The stones of the small mill 
having so much less surface will have to be dressed 
oftener than the large ones, therefore, for a mill to run 
constantly, the large mill is the most economical; but, 
if a mill is only required to run a small portion of the 
time, the small is the most economical. 


(8) D. M. C., Harlem, N. Y., writes: Wish- 
ing to ask a question, I take the liberty to write this 
note, hoping that I will see it in next week’s paper. 
Question is, what wheels must I put on a lathe to cut 
13 threads to the inch. The screw on the lathe is 3 
threads tothe inch. The wheels that I have are 18, 24, 
30, 36, 42, 48, 66, 96, 120. Numbers indicate teeth in 
wheels. What rule isthe best to work on? A. There are 
no gears in your list which will cut the thread that 
you desire, supposing your lathe to be single geared. 
The following rule will enable you to find the required 
gears, of which there area number. Rule for single 
geared lathe: Divide the number of threads you wish 
to cut (to the inch) by the pitch (number of threads to 
the inch) of the feed screw, and multiply the quotient 
by the number of teeth on the driving wheel, and the 
product is the number of teeth on the wheel driven. 
For double geared lathe. Rule: Divide the number 
of threads you wish to cut by the pitch of the feed 
screw, and multiply the quotient by the product of 
the number of teeth on the driving wheels, then any 
divisor that leaves no remainder to this product is the 
number of teeth on one of the wheels driven, and the 
quotient the number of teeth on the other wheel driven. 


(4) F. D. L., Rochester, Minn., writes: I 
wish to ask you a question in regard to the scope of 
a patent, A certain patent was granted in June, 1858; 
in Juve, 1872, it was extended for seven years, and 
thereby expired in June, 1879, having run twenty-one 
yea } Now, does that patent become public property? 
Cau any one use it who wishes? I understand that 
the parties claim to have had a further extension, or 
rather, that it passed the House last session, but did 
not get through the Senate. Now, in case that during 
next session it should pass the Senate, will all articles 
manufactured between June, 1879, and the time of pas- 
sage be compelled to pay royalty to the owners of 
patent, or will they be free from all claims? A. The 
invention does become public property. The grant 





of an exclusive right for fourteen years was the price 
the public paid for its full exposure in the patent. The 
grant of an extra seven years was a special grace ac- 
corded on account of peculiar hardships. It is cer- 
tainly and positively public, and it is the privilege of 
the public to use and enjoy it after the extended term 
has expired. There is little chance of any patent be- 
ing extended a second time by special act of Congress, 
In the possible case that after being public property 
from last June till next winter, or till some other Con- 
gress, this invention shall again be covered by a 
special extension of the patent it will certainly be 
conditioned that all the machines or goods made in the 
interim shall be free, and that the extended patent 
shall only apply to what shall thereafter be sold. This 
was the condition on which the James Goulding pat- 
ent of 1826 was extended in 1862, after having been 
public property eight years. No bill can pass fora 
special extension after expiration which does not have 
a saving clause to protect the work already in use by 
the public. The above opinion is advanced by the 
well-known patent expert, Thomas D. Stetson, of this 
city. 
ome — 


LITERARY NOTES. 


A TREATISE ON THE USE OF BELTING FOR 
THE TRANSMISSION OF POWER with numer- 
ous illustrations of approved and actual methods of 
arranging main driving and quarter twist belts, and 
of belt fastenings. xamples and rules in great 
number for exhibiting and calculating the size and 
driving power of belts; plain, particular and practi- 
cal directions for the treatment, care and manage- 
ment of belts; descriptions of many varieties of 
belting, together with chapters on the transmission 
of power by ropes, by iron and wood frictional gear- 
ing; on the strength of belting leather, and on the 
experimental investigations of Morin, Briggs and 
others, for determining the friction of belts under 
different tensions, which are presented clearly and 
fully, with the text and tables unabridged. By John 
H. Cooper, M. E., octavo, cloth, $3.50. Published by 
Claxton, Remsen & Haffelfinger, 624, 626 & 628 Mar- 
ket St., Phil., Pa. 


The above work, containing 310 pages, 
has been adopted as a text book on the sub- 
ject of which it treats, and contains a very 
valuable collection of information and data 
in reference to experiments on the use of 
belting. The author has placed the corner- 
stone of this treatise upon his own experi- 
ments, and, as such, is thoroughly practical. 
As we have remarked heretofore, the most 
useful part of scientific literature is that in 
which the explanations given are in plain, 
simple language, such as every one will 
clearly understand. During the Centennial 
Exposition of 1876, what made the deepest 
impression upon the minds of our foreign 
visitors was the use of belting for the trans- 
mission of power. 

Previous to the publication of this book 
every manufacturer had his own formula for 
the amount of belt surface to be allowed to 
transmit a horse-power, which varied from 
34 to 400 square feet, each one of the manu- 
facturers falsifying these figures to advance 
his own interest. 

The author has carefully selected the most 
valuable portions from the experiments of 
Towne, Morin, and others, besides giving his 
own rules and formulas for calculating the 
width, strength, and power of all kinds of 
belting, carefully observing to give due 
credit to those whose opinions he has bor- 
rowed. 

The translation of Morin’s paper on the 
variation of the tension of leather belts is 
also embodied in this work, the transmission 
of power by the use of ropes, embracing an 
article from the French, by Achard, besides 
Wicklin’s method of transmitting power by 
frictional gearing. ‘The work is amply il- 
lustrated, and furnishes a vast amount of in- 
formation gathered from sources not easily 
accessible, particularly outside of large cities. 
It seems to be a compilation of all the best 
papers that have been written on the subject 
of belting, and is very exhaustive. To say 
that it is free from mistakes would be super- 
fluous, and we ask: Where is the book that 
has none ? 

These mistakes are few, and the book as a 
whole, is one that could not be easily re- 
placed. It is a great advantage to have the 
various experiments of different authors on 
belting collected in one volume, for which 
this work deserves success. We have placed 
it in our list of books for a Machinist’s Li- 
brary, asa plain, practical book. The gen- 
eral arrangement of the work is very credit- 
able to both the author and publishers, and 
should be in every library. 


We take pleasure in commending 7’he Hra, 
published weekly, by Frank H. Norton, 29 
Broadway, N. Y., to those among our read- 
ers, who desire to be well posted about what 


AMERICAN MACHINIS 


lis going on, not in New York merely, but 


throughout the world, without the labor of 
wading through many papers. 

The editor, Mr. Norton, is a good observer 
and a clever writer, with capable assistants, 
and is making just the paper that intelligent 
people should appreciate. The news of the 
week is summarized in each number, not in 
jerky paragraphs, but in readable shape, asa 
special feature, while current topics of 
thought, trade, and literary, dramatic and 
social happenings and tendencies are dis- 
cussed in a bright and attractive way. The 
Era, under its new management, deserves 
success, and from its appearance we think is 
getting it. The subscription price is $2.00 
per annum, with liberal inducements to par- 
ties forming clubs. 














Omaha, Neb., is moving for the establish- 
ment of city water works to be operated by 
a pumping engine. 


The Indianapolis water-works are pro- 
nounced a perfect failure. 


Fort Wayne, Ind., is again working up 
the water-works question. 


Such has been the waste of water in New 
York City, the Commissioner of Public 
Works requires all persons using water for 
business purposes to use a meter by which 
the amount they must pay the city can be 
gauged. This is to check waste rather than 
to increase the revenue. The elevated rail- 
roads use half a million gallons of water a 
day. 


Clark, Reeves & Co., of Pheenixville, Pa., 
have been awarded a contract for the building 
of three miles of bridge work for the govern- 
ment of Chili, South America, to be com- 
pleted within two years. 


A meeting of the provisional directors of 
the New Brunswick Sugar Refining Company 
was held at St. John, N. B., on the 4th inst., 
at which the Secretary was authorized to 
open subscriptions for stock, and take the 
necessary steps to perfect organization. 


Notice is given in the Canada Gazette of 
application for letters of incorporation for the 
Stormont Cotton Manufacturing Company 
with a capital stock of $150,000, and chief 
place of business at Cornwall. 


The Hartford Carpet Company have begun 
work on a new building, 115 feet long by 40 
feet wide, for their Brussels department, at 
Thompsonville, Conn. 


Business is brisk in the brass shops at 
Haydenville, Mass. Some 230 men are em- 
ployed in this branch of industry. 


Frick & Company, of Waynesboro, Pa., 
builders of the Eclipse Farm and Portable 
Engines, are operating their works from 6 A. 
M. to 9 Pp. M. They now build the Eclipse 
Traction Engine, which gives excellent sat- 
isfaction. 


Flather & Co., Nashua, N. H., write us: 
So far this year we have had orders so far in 
advance of what we could possibly supply, 
that we have been afraid to ask for more. 
The Nashua industries are nearly all as busy 
as possible, but we do not hear of any new 
business houses or much enlargement at 
present. 


The stove moulders in Albany, N. Y., 
have struck for 20 per cent. advance in 
wages. 


Rutland, Vt., proposes an extension of its 
water supply. 


Brooklyn, N. Y., water department will 
spend $219,600 this year. 


Iowa City will establish water works, if the 
necessary stock can be sold. 

Mr. C. R. Waterhouse is driving spiles for 
the foundation of a large addition to the 
manufactory of Sargent & Co., at New 
Haven, Conn. An addition to the works of 
the New Haven Folding Chair Company is 
progressing, and is about half completed. 





Iron Company, Pottstown, have had their 
wages increased from $3.75 to $4 per ton. 


The Beaver Falls (Pa.) Courier states that 
an Ohio firm is about to establish works in 
that place for the manufacture of a superior 
quality of iron. 

The Hampshire Paper Company will put 
up a new machine shop and stock house, and 
add a new tower and elevator to their South 
Hadley Falls mill. 


The Rhode Island Locomotive Works, in 
Providence, are full of work. Among the 
orders on hand are some from the Chicago & 
Western Michigan, the St. Louis, Kansas 
City & Northern, and the Chicago, Milwaukee 
and St. Paul. An order from the Detroit, 
Grand Harbor, and Milwaukee has just been 
filled. 


The Reading Hardware Company have 
raised the pay of their molders fifteen per 
cent. 


The Fall Mountain Paper Company at 
Bellows Falls are about to erect a new mill. 


—+--+—__ 
‘Engineers’ and Machinists’ Supplies. 


Trade remains good for this season of the year, 
better than it has been in August for some years past. 
The tendency of prices is upwards. The Hancock 
Inspirator Co. have just issued the following price 
list of lifters or ejectors manufactured by them: 

Gallons per hour. Price. 
No. 


“ 


The capacity of these machines is estimated with a 
4 foot lift, and 60 lbs. steam. With a greater lift, the 
capacity will be proportionately reduced. 

A single tool monitor attachment for the live spin- 
dle of a lathe (attached same as a chuck) has made 
its appearance, but we have as yet no particulars of 
its operation. 


Wm. Main, Piermont, Rockland Co., N. Y., has 
just placed upon the market a new Fluting and Gear 
Cutting Attachment for lathes, patented July 15th, 
1879. Dealers in machinists’ supplies in this city have 
the attachment for sale at $12. 


The Seibert Cylinder Oil Cup Co., through their 
agent, Frank 8. Lynch, 34 Vesey street, N. Y., report 
that an early advance in the price of some sizes of 
their oil cups is in contemplation. . 


H. H. Thompson, 34 Vesey St., N. Y., is introducing 
a new patent rubber step, designed for use in railway 
and street cars, steamboats, carriages, houses, etc. The 
steps are furnished of any size, and with or without 
metal edge. 

The Nason Manufacturing Co., 71 Beekman St., N. 
Y., have notified their customers that the discount on 
plain and galvanized wrought iron pipe has been 
advanced to 57} per cent. from the list prices of March 
15, 1876. 


Wm. Cooke, successor to Cooke & Beggs, 6 Cortland 
St., N. Y., has issued a new illustrated catalogue and 
price list of machinists’ and railway tools. Among 
other specialties, the book contains descriptions of 
Roots’ blowers, the Keystone Injector, Pond’s tools, a 
new wrought iron turn table for locomotives, White- 
hili’s engines, and a great variety of supplies for the use 
of engineers, machinists, and master mechanics. 

The Jos. Dixon Crucible Co., Jersey City, N. J., 
have been doing a good thing. They have brought a 
pencil sharpener, which will really sharpen a lead 
pencil. 








Situation Wanted—Help Wanted. 





We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 
words), at the nominal rate of twenty-five cents 
Sor each insertion. 


WANTED.—A good mechanical draughtsman, ac- 
customed to steam engine and mull work. Call on 
Wm. Munger, 503 First Avenue, City. 


USEFUL BOOKS 


FOR 


PRACTICAL MEN. 


DESCRIPTIVE CATALOGUE FREE. 








f. & FN. SPON, 446 Broome Street, N. Y 
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NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


Barnes’ Patent Foot and Steam Power Machinery. 


LATHES, SCROLL SAWS, CIRCULAR SAWS, FORMER, TENONING AND MORTISING 
MACHINES, Etc. 





FILES ann RASPS 


HAVING THE INCREMENT CurT. 
FILERS’ TOOLS and SPECIALTIES. 
“Nicholson File Co’s” Files and Rasps. 


Also, 


$100. 


SECTIONAL VIEW. 


‘“*Pouble Ender” Saw Files. 

** Slim” Saw Files. 

“*Racer” Horse Rasps. 
Handled Rifflers. 


File Brushes, File Cards. 
Surface File Holders, 
Vise File Holders. 

Stub Files and Holders. 


Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bes U.S.A. 


i BRADLEY’S 
é ER 








Has More Good Points, 


Does more and Bet- 
ter Work. 


Takes Less Power, 


than any Hammer in 
the world. 


BRADLEY & COMPANY, 
Syracuse, N. Y. 


NORTON’S 


Solid Emery and Corundum Wheel, 


The Best Solid Wheel in use. Will not Glaze, Heat, 
nor smell, and will run equally well, Wet or Dry. 








SATISFACTION GUARANTEED OR NO PAY. 
F. B. NORTON, Patentee and Manufacturer, 


No. 41 Water Street, Worcester, Mass. STE 
HENRY R. WORTHINGTON, 
239 Broadway, N. Y. 
83 Water Street, Boston. 


THE WoRTHINGTON DUPLEX PUMPING ENGINES FOR 
WaTER Works—Compound, Condensing or Non- 
Condensing. Used in over 100 Water- 
Works Stations. 


STEAM Pumps—Duplex and Single Cylinder. 
PRICE LIST ISSUED JAN. 1, 1879, 
WITH A REDUCTION EXCEEDING 
380 PER CENT. 

WATER METERS. OIL METERS. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


PUBLISHERS’ NOTICE. PSS pacer mg 


— ° MANCHE STERN. 
The steady demand for back , OQ =F 


numbers of the AMERICAN Ma- 





W. S. MIDDLETON, 


BROKER IN 


Railroad, Mining and Steamship Supplies, 


MACHINERY, HARDWARE AND TOOLS 
of every description. 
52 JOHN STREET, NEW YORK. 


¢2~ Manufacturers of Machinists’, Engineers’, Rail- 
way and Mining Supplies of every kind are requested 
to send me the'r latert catalogues and trade prices. 


















CHINIST, from parties who desire 
them to complete their files, has 


"te PALM ER~ 


exhausted our supply of the num- 
bers mentioned below. We will 
give the amounts named, respect- 


ively, for each copy sent us that 
is clean and fit for this purpose. 





No. 1, Vol. 1 (November, 1877), each, $1.00 


BOLT FORGING MACHINES, 


No. 8, Vol. 1 (January, 1878), es 50 
No. 4, Vol. 2 (February, 1879), 25 POWER HAMMERS, 


Machinists’, Blacksmiths’ Tools, 
And Wood-Working Machinery 


A SPECIALTY. 


American Machinist Publishing Co. 
96 Fulton St., N. Y. 





a 
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' FOOT OR STEAM POWER. 








This Lathe is back geared. Cuts screws 4 to 150; turns and bores tapers. Has hollow spindle, reverse 
feed, back rest. 5 a 9x34 inches. Workmanship and material first-class in every respect. e will deliver 
on board ship, in New York City, machinery ordered to foreign ports. Descriptive catalogue sent FREE. 


Address W. F. & JOHN BARNES, ROCKFORD, ILL., U.S. A.- 


JARVIS PATENT FUR 


= FOR SETTING 


STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. fraps ; q 
The same principle as the SteMENS’ PRocEss or MAKING STEEL, ¢. ¢., utilizing the waste gases with hot air. 
Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c, 
A. F. UPTON, General Agent. 


“‘ Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space.” 
Send for Circular. P. O. BOX 3401, BOSTON, MASS. 


FROM 1-4 TO 10,000 Ibs. WEIGHT. 
True to pattern, sound and solid, of unequaled strength, toughness and 


THE-STOW: FLE 












An sade oman substitute for forgings or cast iron requiring three-fold 
rength. 
Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
ives, etc. 
12,000 Crank Shafts of this steel now running proved superior to wrought 
n 


ron. 
CRANK SHAFTS, CROSSHEADS and GEARING specialties. 
Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
Works, CHESTER, Pa, 407 Library St., PHILADELPHIA, 


XIBLE-SHAFT-CO + LIMITED: 
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Manufacturers of 
| Sree Steam and Gas Fitters’ 
TOOLS, 
Pipe Cutting & Threading 
MACHINES 


For Pipe Mill Use, &e., 
A SPECIALTY. 





Send for Circular, and say where 
you saw this advertisement. 











P. BLAISDELL & CO., 


MAFUFACTURERS OF 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Drills 
With Quick Return Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and - 
Hand Lathes. 


WORCESTER, MASS. 


Please state where you saw this Advertisement. 
























- 

This Trap automatically drains the water of con- 
densation a0 HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 


Albany Steam Trap Co. 








ALBANY, N. ¥. 
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URNING MILLS. 


All Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 





WORCESTER, Mass. 


Manufacturer of the Best and Cheapest 


TWIST DRILL GRINDING 


(@- Requires no skilled workman to 
run this machine. Either Crooked or 


| straigrt drills ground quickly and 


accurately. 


t 


MACHINE in the 


Q 
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ler Tube Expanders 


STEEL SCREW PUNCHES, TUBE BRUSHES. &C. 
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[0088 Pulley Lubricator. 


Sectional View. 


y 
4 he onty selene. sates 
INU matic oose Pulle 
ami |, i Oiler in the World. , 
— MN ae by Being, 
Minn To 3 Machinery, Time, soil- 
mu TO tI ing of Fabrics, &C., &C. 
i | Wy HE Will run from one to 
rr di, A three months with 
» ¥ once filling. Gives 
Wij Seneral satisfaction. 
§ For illustrated de- 
§ scription see April issue 
N of American Machinist, 
y 1879, or send for circu- 
iq lar. Address 


Loose Pulley Lubricator 
Mi’g Co. 
P. O. Box 1030. 


MIDDLETOWN, CT. 





| 


| 
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Vertical and Yacht Engines. 


THE ROWLAND VERTICAL ENGINE. 


LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 





for AUTOMATIC CUT-OFF 
FIXEO GuT_OFF&SLIDE VALVE 


STEAM ENGINES 


ALSO BOILERS POORTESS 
WoopeurY BOOTH&PRYOR ROCHESTER. Y. 





JAMES W. SEE, 
Consulting Engineer, 


HAMILTON, 


Newell’s Patent Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sia thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West {9th Street, New York City. 
NEWELL & CHAPIN. 


Park Benjamin’s Scientific Expert Office, 
37 PARK ROW, NEW YORK. 


Testing, Designing, Construction and Selection of Machinery. 

Expert, Mechanical and Scientific Evidence in Law Suits. 

Editing and Publication of Trade Literature and Scientific Works. 

Expert Advice on Inventions and on all Scientific and Mechanical Subjects. 

Engravings, Chemical Analyses, Assays. 

PARK BENJAMIN, Ph. D. 

Editor Appletons’ Cyclopedia of Applied Mechanics ; 
late of Scientific American. 


ASSISTED BY A CoRPS OF EXPERTS IN ALL BRANCHES OF SCIENCE. 


Americal Watch oo! Go, Waltham, Mass. 

















GEO. H. BENJAMIN, MM. D., 
Business Manager. 





MANUFACTURERS OF 
f 


MACHINERY 


Watch and Clock Making. 


AND 


Special Tools and Machinery of all kinds, 


e 
The accompanying cut shows our No. 3, or Machinist Bench Lathe. This lathe was originally designed 
for the American WatchCo., and has been adopted by all American watch companies and by many clock com- 
panies of this country, and watch companies of England and Switzerland. All agree in pronouncing it the 
best lathe for small work ever made. 





GEORGE P. CLARKE, 
Manufacturer of the Patent 


zu BBE CASTOrz. 
y NA 
i 


FRASSE & COMPANY, 


SOLE AGENTS, 





SECTIONAL VIEW. 


SLT SRIcH’s 
CESERATED 
Taps, Dies, Tap Wrenches 


AND DIE HOLDERS. 


The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfectin action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 
Once tried alwavs liked. 

GEORGE P. CLARK, Windsor Locks, Ct. 


62 Chatham Street, 
P. O. Box 4627, NEW YORK. 


PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corncr Fulton and Dutch Sts., 
NEW YORK. 


ROPER’S 


Practical Hand—Docks for Engages 


Hand-Book of Land & Marine Engines, $3.50 
Hand-Book of the Locomotive . . . 2.60 
dand-Book of Modern Steam Fire En-. 


Ccthechism of Steam ee. 2. io; 
Use and Abuse of Steam Boiler. .. 


Th* above books embrace all branches of Steam 
Engineering Retioneey, Locomotive Fire and Ma- 
rine. Any of them willbe sent by mail, free of post- 
age, on receipt of publication price. To any one 
ordering a full set, a liberal discount will be made, 
and if on examination the purchaser does not consider 
them worth $50.00 the money will be refunded. 

4ptormation by letter, when asked for, will be 

heerfully given to es making inquiries about 
cientific Books, Steam es, Boilers, Steam 
umps, Injectors, or any kind of Steam Machinery. 


Address, r 
STEPHEN ROPER, 
Mechanical Engineer. 











tT; SMALL TOOLS.LATHES & 
7OR MACHINISTS, CARPENTERS AMATEURS & 


10 EVERY BRANCH OF MECHANICALTRADE SEND FOR‘ 
CATALOCUE.TALLMAN&MSFADDEN. PHILADLPHIA. 








WONDERFUL 


PUNCHINC. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 


21 TONS PER SQUARE INCH 
STRONGER than with the Fiat Punca. 


Can be used in any Punching Machine, by license 
from the patentee. 





3.50 
2.00 
2.00 


D. L. KENNEDY, 


10 Cortlandt St., New York. 
CAUTION.—Infringements will be rigorously prose- 








ORTO, 





cuted, 447 North Broad 8t., Philadelphia. 
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Address P. 0. Box 2187. i I E R N C O Office 24 Broadway, N. ¥. 
SO & ‘ 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


Warehouse, 24 and 26 Broadway. 


and 77 and 79 New Street, 


PRICE LISTS FURNISHED ON APPLICATION. 








WHEKLY 


Things are still lively in the iron supply market. The prices of Sheet, Hoop, | 
Shell, Flange, Tank and Boiler Iron are on the up grade, having advanced 
shout qc. recently. The mills are sold a couple of months ahead, and 
there seems to be no doubt that these prices will be maintained, if not 
further advanced. Hot Polished Shafting is advanced from 1 to 2c. per Ib., 
according to size. 

We append prices out of store: No. 1X Pig Iron, $19.50 per ton; Iron 
Rails, $42.00 to $44.00 per ton, according to weight; Old Rails, $25.00 to $26.00 
per ton; Fish Plates, 2;%,c. per lb.; Railway Spikes, 23c. per Ib.; Bolts and Nuts, 





REVIEW. 


NEW YORK, Parr 23p, 1879. 
'34c.; Common Iron, 2;;c. basis from store; Refined, 2,,c. basis; Ulster, 3$c. 


‘basis ; Machinery Steel, 5c.; Best Tool Steel, 12c. 
Sheet Iron, ne Angle Iron, 2;8,c.; Tee 


way Shapes, 5}c.; Nail Rods, 54c. ; 


. 6 . 
Iron, 3c.; Band Iron, 2;%5c. ; 


Hoop, 3¢., 
C No. 1, 3}c.; C H, No.1 Shell, 34c.; Best Flange, 5c. ; 


. Seas Bar Iron, 43c.; Nor- 


up; Horse Shoe, 3;%;c.; Tank, 3¢.; 
Boiler Rivets, 34c. per 


lb. Hot Polished Shafting in lengths two feet and longer, from 6c to 8c. per Ib., 


according to size. 


Small Black Rivets, 50% off in papers, 35% off in bulk. 


PIERSON & CO,, 24 BROADWAY. 





Pion MACHINISTS’ AND BOILER MAKER” 
MEAVY 


Steel Clamps, 


Send for Circular to 


C. W. LeCount, South Norwatk, Ct. 
E. E. GARVIN & CO. 


Manufacturers of 


es si aaa Drill Presses, 


THE HENDEY 





Manville Patent fron 


WOLCOTTVILLE, 


MANUFACTURERS OF THE 


MACHINE CO. 


CONN., U.S. A. 


Planers and Shapers. 





PR nv sae, 
apping Ma- 
chines, Cutter | 24 jn. in. 

chines, Cutter 24 in. Shapers, 15 in. Shapers, 
Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 
Cutting and 
Millingin all its 
branches, 


139-143 
CENTRE ST, 


® ft.x 24 in. Planers, 3% ft.x 16 in. 
Planers, 24 in. Amateur’s Hand-Planers, with Chuck and Centers, 
3 ft.x 8 in. Fine Engine Lathes, 5 ft x12 in. Hollow Steel 
Spindle Hand Lathes, Brass and Wire Slitters, Spring 
Chuck and Common Clock Lathes. 





2, Cornell’s B’ld’g 


t"Send for il- | MRAamMmes and opinions of users, 
— Cata- this. 


Y) 





ait’ ee / 
No. 4 Milling Machine, 





t" Send for Catalogue giving description of Tools, with 


and mention where you saw 





OFFICE OF 


The E. HORTON & SON CO. 


PRICES REDUCED. 


WINDSOR LOCKS, CONN. 


APRIL Ist, 1879. 


From this date a discount of 30 per cent. will be made 
rom the price list of our Lathe Chuck. 
Soliciting your orders, we are P 


Yours respectfully, 


Send for Price List. THE E. HORTON & SON CO. 


PRICES REDUCED. 


THE VICTOR PAT. ADJUSTABLE PIPE WRENCH 











my - b LATHeor PAT. 0CT.19.1875 @ 













Is the cheapest ; most effective; quickest adjusted ; works easier ; 
holds firmer; is stronger ; more durable; yet lig ghter, than any 
other Pipe Wrench in the market. 


EVERY WRENCH GUARANTEED. 
No. 1 Wrench takes from 1-8 to 1% Pipe. 


PRICE $3.00, NET. 
S. PARK LATHROP. 


200 MARKET STREET, - - = NEWARK, N. J. 





yee 
ei | 


Smell Tools of all kinds: GEAR ny lll parts of 
MODELS, and materials of all kinds. C Jatalogues free. 
Goopnow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 


PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York. 








ESTABLISHED i{852. 


Patents procured in the U.S. & Europe. 


Hiyeies Inieated and Examined, 


POWER MEASURED, 
W. o. ODELL, Practical Engineer, 





YONKERS, N. Y, 





N. B.—The application of the “Indicator” to an 
Engine (by an Expert) instantly detects any waste of 
power, or defect in the CONSTRUCTION or MAN- 
AGEMENT OF THE SAME, and often leads to a 
great saving of fuel. 


JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U. S. 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 











NOTICE! 





The following original articles, by twenty 
of the best mechanical authors in the U. §., 
appeared in the AMERICAN Macnuintist of the 
dates mentioned below. Copies containing 
these articles can be ordered from any news- 
dealer at 6 cents each. 

Sizes of Safety Valves 

Prof. R. H. Thurston. December, 1877. 

Methods of Setting Boilers in Brick- 


Work. 
Theron Skeel. December, 1877. 


Boiler Explosions. 
Stephen Roper. April, 1878. 


Strength of Steam Boilers. 
John W. Hill. July, 1878. 


The Properties of Water. 
John W. Hill. August, 1878. 


Balancing Pulleys. 
Geo. M. Chordal. August, 1878, 


Piston Speed of Engines. 
Wm. Lee Church. September, 1878, 


Composition of Fuel. 
John W. Hill. September, 1878. 


To Prepare a Shaft Properly for Turn- 


ing. 
J.J. Grant. October, 1878. 
Practical Method of Setting the Valves 


of a Locomotive. 
L. F. Lyne. November, 1878, 


Boring Locomotive Cylinders. 
L. F. Lyne. December, 1878. 
Grinding and Polishing Metal Surfaces 
by Hand. 
Thos. Hagerty. December, 1878. 


To Turn a Shaft Properly. 
J.J. Grant. December, 1878. 


Pusinceee Popularized. 

m. Lee Church. January, February,March, April, 
May, June 28 and July 19, 1879. 

Calculated vs. Actual Engine Duty. 
W. Hz. Odell. January, 1879. 

Advantages of High Speed Engines. 
Charles T. Porter. August 9, 16, and 23, 1879. 

Engine Duty and Epdienter Cards. 
Chas. A. Hague April, 1 

Steam Engineering. 
Chas. A. Hague. June 28, August 2, 1879. 


Extracts from Chordal’s Letters. 
In every issue since July, 1878, except that of Feb- 
ruary, 1879. 


Defects in Buildin Engine Lathes. 
Prof, John E, Sweet. June 28, 1879. 


Use and Abuse of the Engine Lathe. 
L. F. Lyne. June 28, 1879. 


Steam Engine Cut-Offs. 
Stephen Roper. June 28, 1879, 
Our American Mechanical Engineers. 
No. I. Portrait and Biographical Sketch of Wm. 
Sellers. June 28, 1879. 
No. II. Portrait and Biographical Sketch of Wm 
Wright. July 12, 1879. 
Continuation of Injector Experiments. 
Wm. J. Williams. July 5, 1879. 
To Bore and Turn a Pulley Properly. 
J.J. Grant. July 5, 1879. 
Correct Engine Duty. 
W. H. Odell. July 5, 1879, 
The Engineer. 
Stephen Roper. July 12 and August 2, 1879. 
Concerning Steam Fire Engines. 
R. Grimshaw. July 12, 1879. 
Use of the Ratchet Drill. 
L. F. Lyne. July 12, t879, 
Whe Expert. 
Stephen Roper. July 19, 1879. 
A Novel Centering Device. 
Prof. John E. Sweet. July 19, 1879. 
Engine Proportion and Construction. 
Wm. H. Hoffman. July 26 and August 2, 1879. 
Priming —Its Cause and Remedy. 
J. O. Buerk, M.E. July 26, 1879. 
he New Musical Steam Whistle. 
L, F. Lyne. July 26, 1879. 
Is the Indicator a Miracle? 
Herman T. C. Kraus. August 2, 1879. 
Remodeling Valve Motions. 
V. Hook. August 2, 1879. 
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Patent Antonptie Cut-off Steam Hiitie. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEW BURGH, N.Y, 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 





COMPOUND ENGINES 
For City Water Works; also for Manufacturing purposes, etc. (Highest duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILI WORK, IRON 
AND BRASS CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


a 


THE “BROWN” 


AUTOMATIC CUT-OFF ENGINE 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 








SCHLEN K ER’S 


Screw Cutting and Nu Tapping Machines, 


Seven Different Sizes, 
‘gNS0[eIVH Pe}VIISNI[] 10} pug 





The Most Simple, Rapid, Strong, Durable, Powerful, Accurate, 
and Has More Good Points than any other 
‘ Bolt Cutter in the World. 


HOWARD IRON WORKS, Buffalo, N.Y. 


MIDVALE STEEL WORKS, 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear 
Blades and Granite Drills. 
ALSO, 


Machinery, File, Fork, Hoe and Spring Cast Steel. 
Address A. M. F. WATSON, 


G | Sales Agent. 
Warehouse, 12 North Sth Street, Philadelphia. eneral Sales Agen 
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WILLIAM SELLERS & CO. 


& St A DES .A.. 


Machine & Railway Shop Equipments 











Shafts, Lathes, 
Couplings, - Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables and Pivot Bridges, 


GIFFARD INJECTORS. SELLERS’ IMPROVEMENTS 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 


The Consolidated Safety-Valve Co. 


51 and 53 Sudbury Street, Boston. 
Capital, $100,000. 


A. MOORE, 
Pres. and Gen’l Manager. 


MARTIN LUSCOMB, 
Treas, and Secretary. 
GEO. W. RICHARDSON, 
Superintendent. ss 


Sole Owners of all Safety-Valve 
Patents granted to 


E. H. ASHCROFT, Boston, Mass. 


AND 


ie - GEO. W. RICHARDSON, Troy, W. Y. 
These ‘Feeouts cover all Safety-Valves utilizing the recoil action of steam, and familiarly 
known as “Pop Safety-Valve.” 


ae” Purchasers, beware of wnfringements of our Patents. 9 
THE 


Goddard Emery Whee 


KE. A. GODDARD, 


Gen. Sales Agent, 


Pi 








CHAS. 








ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 


MAGCRINISITS’ SUSrLreEs. 


Warerooms,!76 FULTON STREET, NEW YORK. 


PRENTISS’ PATENT VISES. 
_ Jaw, Stationary 


SWIVEL BOTTOM. 


Complete without Attachments. Ad- 
apted to all classes of vise work. 













Diciiicreeecen VISE. 


“ CHALLENGE” PIPE GRIP. (9 
ADJUSIABLE (PAT. 1879), ~~ 

Enabling operator to hold Pipes, _ 

Couplings, Thimbles, &c., in a Verti- 


cal, Slanting, or Horizontal position. 
MANUFACTUKZD BY 


BAGLEY & SEWALL, General Machinists, Watertown, N.Y. 


HALL MANUFACTURING CO. 
Send for Circular. 23 DEY STREET, N £. 

















Avavst 30, 1879. ] 
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Amateur Geared Chucks 


warranted. 


price, $5.00. 


A. F. 








24 in. Diam., price $5.50. 


Made with extra Jaws for $1.00 per set. 
and Pinions are forged steel. 


BEST all Steel Drill Chuck in the world 0 to &ths. 


CUSHMAN, 





IMPROV ED. 
23 in., $5.00. 


The Jaws, Scroll 
Workmanship first-class and 
Hole through the Chuck § m. Also, the 
List 
Address the manufacturer, 


Hartford, Conn. 





HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


Yacht Engines, 
Semi-Portable 
Engines. 





STEEL AND IRON 
, BOILERS. 


power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





A PRACTICAL TREATISE 


ON THE 


COMBUSTION OF COAL, 


Inciuding Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


BY 
WILLIAM M. BARR. 
1 Vol., e 8vo., illustrated. 
Price, Extra Cloth, = = 
“ Half Morocco, 3.5 
Sent, postage paid, to any part of the United States 
upon receipt of the price. Address 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 


$2. i 





A NEW BOOK. 


Friction £ Lubrication, 


Determination of the laws and coefficier.ts of Friction by 
new methods and with new apparatus, by ROBERT 
H. THURSTON, A. M., C.E, Professor of Mechani- 
cal Engineering at the Stevens Institute of Technology; 
Member of the American Society of Civil Engineers ; 
American Institute of Mining Engineers; Fellow of 
N. ¥. Academy of Science, ete., etc. 


The author of this book has long been a student and 
independent investigator of the laws of friction, and 
of the effects of lubrication and different kinds of 
lubricants, and has aimed to present here a complete 
abstract of existing knowledge on the subject. 


He discusses at length, and with such illustrations 
as are necessary : 


Rolling Friction on Roads and Railroads; Frictional 
Resistance of Railroad Trains; Friction of Cordage, 
Fluids, Journals, Brakes. Rails, Belts, Pump Pistons, 
Mill Shafting, etc,, etc.; Morin’s, Coulomb’s Ammon- 
ton’s, Rennie’s and other experiments; Lubrication 
and the different kinds of Lubricants in use, their 
characteristics, composition and effects; Limits of 
Pressure; Size of Journals and methods of oiling 
them; Testing Lubricants; Identification of Oils, 
their classification, composition, alterations of com- 
position, mixtures, specific gravity, density, effects 
of heat, gumming, drying, etc., etc.; Impurities of 
Mineral Oils ; Oleography, cohesion figures ; Chemical 
tests; General Methods of Analysis; Preparation and 
use of Re-agents; Reactions; Metcalfe’s Experiments; 
Methods of Testing Lubricants ; Thurston’s Apparatus 
and Experiments; Friction under varying pressure and 
with varying velocities; Commercial value of Lubri- 
cants and many other kindred subjects. 


The book contains many tables for ready refer- 
ence, and engravings of the different kinds of testing 
apparatus., 


Pricé, postage prepaid, $1.50. Published and for 
sale by 


THE RAILROAD GAZETTE, 


73 Broadway, New York, 


&2~ Send for Catalogue of Railroad Gazette Publi- 
cations, 





Forged Gi Twished Machinists’ Drills 


By an improved process of manufacture warranted 
to do more work than any other drill in | market with 
less liability to injury. 


N. Y. TWISTED DRILL CO 
240 Plymouth St., Brooklyn, N. Ye 


LARGE AND FRESH STOCK 


—OF — 


Second-Hand Dools, 


PRATT & WHITNEY CO. TOOLS. 





ALL GOOD AS NEW. 


One Hand Lathe, 15 in. x 8 ft. 

One Up + x Drill, 24 in. with bk. gear and self feed. 

One No. 0, 2 Spindl e Drill. 

Two No. 6, eo 

One No. 1,3 “ 

One No. 2 4 « <6 
work. 

One No. 1, Power Milling Machine. 

Two No. g, or Lincoln Pattern Milling Machine. 

One No. 2, Hand Milling Machine. 

One Cutter Grinder. 

One No. 2, Screw Machine. Plain. 

One No. 2 it wire feed. 

One Screw Slotting Machine. 

One Double Cam Cutting Machine. 


2 Spindles geared for heavy 


wees, LIGHT & CO.’S TOOLS. 


Four 20 in. x 844 ft. Engine Lathes, bk. geared, screw 
cutting, rod feed, mw Beets face’ plate, countershaft. 

One 18 in, x 10 ft. 

Three 18 in. x 8% ft. : a 

Four 16 in. x 8 ft. +¢ 

Six 16 in. x 6 ft. 46 (W’t rest). 

One 16 in. x 6 ft. “(Gib veut. 

One 16 in. x 5% ft. bid (W’t rest). 

One 16 in. x to ft. Gib rest, hey feed, (not screw 
cutting). 

One 24x &% in. x 6ft. Planers, down, cross and angle 
feed in the head. 

Works. 


[ 
One Engine Lathe, »! in. x 12ft. Lambertville Iron 


One 8in. x 10ft. Star Tool Co. New. 
One “* sa 18 in. x 9 ft. 
One “ “« 16in.x 8 ft. Fifield, new. 
One ‘* “ 16in.x 5 ft. Good orde r. 
zwo 6 “« 14in, x 44% ft. Putnam Mch. Co, 
se “6 Tin, x 38 in. Ames, 
Head Lathes, from 7 to15in. Swing. 


One Planer 48 x 48 in. x 16 ft. Good order. 


One “630 in. x7 ft. 

One “ 30in. x 7 ft., new. Stover. 
One “ §6in. x 6% tt. Putnam. 
One “ 


16x 8 ft., ai farstrgk oomet, Pratt & Whitney. 
One Crank Plager, SS 

One “sé ok: 

One Shaping sain 8 in. stroke. N.Y.S.E.Co., new. 
One Wood & Light Milling Machine. 

One Brainard Milling Machine, No. 8. 

Seven Lincoln Pattern Milling Machines, 
One Smith & Garvin No. 3. Miller. New, 
Two Pond’s Index Milling Machine. 

One Smith & Garvin Hand Milling seckine. 
Two 4 spindle Drills. Ames Mf’g. 

Four Sensitive Drills, drills to 3-16 i ‘hole. 
One 20 in, Upright Drill. 

One 2-Spindle Protile Machines 

One Suspension Drill. Bk. aaeedd. Self-Feed. 
One Sellers’ Bolt Cutter. Cuts to Lig in. 
One Rotary Shear for sheet metal. 

One 1500 lb, Steam Helve Hammer for Axles, 
One Axle Centering Machine. 

One 300 Ib. Ferris & Miles Goenan Hammer. 
One Bement Hor. eomng 

One 7 in. x 12in. Whitehill & Smith Engine. 
oe 10 H. P. Baxter Engine. 


me 
Lot of Stephens Vises, good as new. 


E. P. BULLARD, 








The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


EpUCzaa sees SINGSIWNS CC. 


Room 42, Coal and Iron Exchange, New York, 


HILL, CLARKE & CO., - - - 36 & 38 Oliver Street, Boston. 
NO WATER. 


AIR ENGINES. *° “xo txameer. 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery. 
91 & 93 Washington St., N. Y. 











The George Place Machinery Agency 


Offer for sale all the second-hand tools of 
the Wood & Light Machine Co., at their 
Works; also a number of new tools made 
by them at very low prices; also a large 
assortment of new and second-hand tools 
and machinery in stock, SEND FOR A 
LIST. 


The George Place Machinery Agency, 


121 Chambers & 103 Reade Sts., New York, 





DOW NERS 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 


Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new orclean boilers scale cannot form, as 
scale-producing constituents are neutralized. 
IN BARRELS AND HALF BARRELS, 
Circulars on application. 
A. H. DOWNER, 
(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N. Ve 


Worcester Boiler Works, 


MANUFACTURERS OF THE 


Feed Moin-thale asd fd, 


FOR 
HEATING AND PURIFYING WATER 


FOR STEAM BOILERS. 





BINDERS FOR THE 


American Machinist, 





Price $1.00 


by Mail. 


Qmp>-|——} 


We are now prepared to offer to our readers who wish 
to preserve files of the paper, the MONITOR BINDER, 
shown in the above cut which we have selected as the 
best one offered to the public. The price for neat 
cloth covers, to hold 52 numbers (1 year), with the 
name American Machinist stamped on the. 
front Conteh) will be $1.00 each, mailed post paid | 
in the United States and Canada, ‘and 75 cents eac 
delivered at our office. 


American Machinist Publishing Co. | 
96 Fulton Street, ".W. 























4 f-S § 8 4 5) 
' ' 
RE’ 4 a 

rons & 15 un vent: A. ~ARAISTANT AND (Joues’ Patent, Nov. 6, 1877.) 
Perey ie ages, 600 "En: aikde, 461 Table er | 
1:90 adesiri}| Facts, Calculations, Processes WM. A ] LEN 

e3, 02000 crete in «very Occupation, A 4s Dook 
free by mail for O, worth its weight in ge dto an 
Mechanic, Farmer, q(fsusiness man, Agents Wanted, One 


OLSTER, MASS. 
Agent pepen o only oJF retoen) im obtaining s5orders. An ad, WoR >. 9 
is utterly inadegy)/te .o describe the work. for Til. Para hiet j anttinan 


send stamp to ih Moore, Ne. 20 Cooper inet., New Yor 





14 Dey Street, New York. 


OW iui. | 00 and farther @farwation. 
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BROWN & SHARPE MFG, CO. 


Providence, R. I. 
MANUFACTURERS OF THE 


5 Universal Grinding Machine. 


Maite This Machine is arranged for doing a large 

Sete Serer . variety of operations of grinding, by the use of 

solid emery or corundum wheels. An addi- 

tional movable table, capable of adjustment by 

a tangent screw and graduated arc, admits of 

S's straight and curved taper grinding with the cen- 

_ ters of the machine always in line. It is specially 

~ adapted for grinding soft or hardened spindles, 

arbors,cutters, either straight or angular,reamers 

and standards; also for grinding out straight and 

‘taper holes, standard rings, hardened boxes, 

=~ jewelers’ rolls, &. The work can be revolved 

— <= : upon dead centers or otherwise. The grinding 

"ice ee , : ==. —~ wheel can be moved overgthe work at any angle, 

Nyy * ———S ; =a by which means any taper can be produced. 

“St a —* = SS eel “—~ Wheels from one-quarter inch to twelve inches in 

diameter can be used either with or without water. The feed works and slides of the machine are 

covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 

provided for with graduated ares. A special chuck, for holding work for having holes ground, accom- 

panies each machine. The spindle and boxes of the machine are of cast steel hardened and ground. 
Distance between centers, 28 inches; will swing 12 inches diameter. 


MACHINE TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth & Wood Streets, 


(Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA. 


STEAM HAMMERS, DROPS, &c. 


Having recently introduced many valuable and novel improvements 
into the construction of Steam Hammers and Drops, we are now pre- 
pared to furnish these machines in greater perfection than has been 
hitherto possible. Our new balanced Valve enables more work to be 
done with less steam and with no appreciable wear. Our new method 
of adjustment prevents all the side play and lost motion, which 1s so 
destructive to such machinery, while the facility of handling is made 
such as to eclipse all previous efforts in this direction. 

Write direct, we employ no agents ! 


FRED’K B. MILES, 


fr) 


Vat’d Feb. 27th, 1877. 


=~ = (10 








NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


— STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. : 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. a 

2,4and 7H. P. and upwards. Built by ’ 


3045 Chestnut St., Philadelphia. 


a el al 


SCHLEICHER, SCHUMM & CO.. 


Established T as E 








SSSR rans - 


1866. 


FAMOUS 


HUNTOON :=™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. S. Government, also by leading Manufacturers in all classes of Work. 


HUNTOON GOVERNOR CO., Lawrence, Mass. 


Circulars mailed on application to 








GEO. W. FIFIELD, 


Manufacturer of 





= ; a : ~ — | 
SEND FOR CATALOGUE illustrating every 
variety of | 
STEAM PUMPING MACHINERY. 


COP: & MAXWELL MF’G CO, 


HAMILTON, OHIO. 
From 16 to 48 inch Swing. 





Send for 


our new 


achines \( 

at reduced nS ’ a 
Cuts, Photographs and Prices furnished on application. 

prices, a Illustrated 


and 


Wheels Weissport, | LOWELL, MASS., U.S. A» 


Guaranteed, Penn. 


AMERICAN MACHINIST. 


[Avavsr 30, 1879. 





THE PRATT & WHITNEY CO. | 


HARTFORD, CONN., U.S. A. 


MAKE SPECIALTIES OF 
PUNCHING PRESSES, 
HAND DRILLING MACHINES, RATCH- 
ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 


GEAR WHEELS, SCREW PLATES, 


In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 
MACHINE and Special Machinery, &e. 
PRICE LISTS FURNISHED ON APPLICATION. 
THE BILLINGS & SPENCER CoO. 
wnape iNew 


HARTFORD, CONN., 
MANUFACTURERS OF 


Billings’ Adjustable Pocket 





Cras. E, Bruuinas, Pres’t and Sup’t. 


E. H. Stocker, Secretary. 
L. II. Hour, Treasurer. 


Ws Ss. A. 


Wrench. 


Billings’ Adjustable Tap & Reamer Wrenches, 


PATENT SCREW PLATES AND DIES, 
WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and ali descriptions of 


STEEL AND IRON DROP FORGINGS 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus- 
trated Catalogue and Price List. 


f 





io : 
Manufacturer of TAPS A D DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from X to 8 inch, 








WORCESTER, MASS. 


DAVID W. POND, 


W. B. FRANKLIN, Vice-PResDent. 
J. B. PLERCE, SEcRETARY. 


pull 
i 


{ =ar_.8 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue of New Designs. 








QOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Pressed, Dies and Special Machinery 


FOR WORKING SHEET METALS, &c. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymonth St., cor. Jay, Brooklyn, N. Y. 


Catalogues in English, French and German sent on application, in which 
prices are computed in Dollars, Pounds, Francs and Reichsmarks. 














